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¸ v q � . `L* CUz¡FLKSO *-, V�W�I (+*�, O 0 h . z . ,/. V�CET�F@IcH . · WfVLH�I (+*^� O+IcI * HJÌ 1�, a (+* T * W\VLH)z¡FLK * CPa * ¸ v oL¼ j



· z .S.
¸ v l � . `L* CUz¡FLKSO *-, V�WGI (+*�, O 0 h . z . ,�. V�CÎT�F@IcH . · WfVLH;I (+*¦� O+IcI * HJÌ 1¦, a (+* T * W\VLHuz¯FLK * CPa *

l vg')(+* T^F ` C . IUOPh * WfVLH�I (+* KSF@H `L*-, I *[. `L* CUz¯FLKSO * V�W&I (+* Q�H , I 0 K V�a � / m ] WLlLr . , K *-,J,
I ( FLC�I (+* T�F ` C . IUOPh * V�WPI (L* KSF@H `L*-, I *[. `L* CUz¡FLKSO * W\VLH)I (+*�,	* abV�CPh 0 K V�a � / m o^] WLlLr v oL¼ j

¸ v k e ( F@H/FLabI * H . , I . a¤T^F@d , W\VLH)I (+*Y� O+IcI * HJÌ 1Y, a (+* T * iPz¯FLK * CPa *-, ¹�i º i q v}v�v�v¤v�v�v�v�v oL¼Lo

¸ v j ¼ ')(+* h . ²�* H * CPa *Y. CuI (+*¤0&*[( Fcz . VLH)V�WGF Ç ÈÏª	abV�CUI . C2O+V�O ,�, a (+* T * m �^V�h . Q * h � O+IcI * HJª
Ì 1 r FLCPhuC+V�C+ª Ç È ª	abV�CUI . C2O+V�O ,�, a (L* T * m � OLIcI * HJÌ 1 r v�')(+* KSF@IcI * H ( F , a-K V ,J*�*[. `L* CUz¯FLK ª
O *-,¤. CJ/ m ] WLlLr FLCPhZ/ m o^] WLlLr v)')(+* H . C ` V�WPd&V . CUI , F@HJV�OPC�h¤I (L* z * H	I *-· V�WPz¯FLK * CPa *
l �gF ,�`L* C * H�F@I * h¬O ,/. C ` I (+* WfVLH/T¢OPKSF } � �§¦�¨�© Y ¼�� q }`ª �§¦�¨�© M T�« � i�IcV . CUIcHJV�hPOPa * F
,�. ` C . Q§a-FLC!IuabV�Tgd�V�C * C!I¤F@I�I (+*�¬ W\H *[Z O * CPa 1; ¹�] WLl v v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oL¼Lp

¸ v jLj � · FLTgdRK * V�W§W�F . KSO+H * F@H	V�OPCPh;z¡FLK * CPa * pgz * H	I . a *-,±v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oL¼@¹

¸ v j o¬� * W\IU��W\VLH�I (P. ,�. C . I . FLK)T *-,/( m FLKSKGz * HJI . a *-, F@H	V�OPCPh±I (+*E*-· IcH�F@VLH�h . CPF@H 1 z * HJI *-· V�W
z¡FLK * CPa * l F@H * V�C¦F±a . H�a-K * r I (L*�� O+IcI * HJÌ 1®, a (+* T *�`L* C * H�F@I *-, F , TgV?VLI ( ª	K V?V ��. C `
, O+H/W8FLa * i&FLK I ( V�O `�(¨. I . , C+VLI�W\VLH�T�FLKSK 1�Ç;È ª	abV�CUI . C?O+V�O ,�v)X�. `�( IU��W\VLH_z¡FLK * CPa * jLq iÂI (L*
, O+H/W8FLa *�`L* C * H�F@I * h 0?1 I (L*Y� O+IcI * HJÌ 1¨, a (L* T *¨. , a-K V ,	* IcV±abV�C . a-FLK v v�v�v¤v�v�v�v�v oL¼ º

¸ v j p ' VLd£HJV��¢��d . d * ��V . C!I v t VLI * I (L* h . ²&* H * CPa *�0�* IÏ� *-* C � O+IcI * H	Ì 1 FLCPhÀ�^V�h . Q * h
� O+IcI * HJÌ 1[v �¡V�� * HuK * WfIU�)T^FLCPC *[Z O . C (+* FLh v �PVU� * H�H . `�( IU�GIcVLH , V vþv�v�v�v¤v�v�v�v�v oL¼ ¸

¸ v j ¹ n I * CPa . KNWfVLHuF�z * HJI *-·³. CuI (+* j ª	C *[. `�(U0 VLH ( V?V�h�V�W§FLC *-· IcH�F@VLH/h . CPF@H 1 z * HJI *-· v�v�v oL¼ q

¸ v jLº e V�CUIcHJV�K�C * I , V�WGI (+* H . C `L, V�W)a ( F@H�FLabI * H . , I . aET�F@d , W\VLHuI (+* �^V�h . Q * h � OLIcI * HJÌ 1
, a (+* T *[v v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o j ¼

¸ v jL¸ e V�CUz * H `L* CPa * V�W�C+VLH�T^FLK . »-* h¾abV�C!IcHJV�K�C * I , V�W�V�C *¨,	*-` T * C!I�V�W�I (+* a ( F@H�FLabI * H . , ª
I . a¨T�F@d , WfVLH¢I (+* �^V�h . Q * h � O+IcI * HJÌ 1�, a (+* T * F , z¯FLK * C�a *®. CPabH * F ,J*-,�v¦½ C�K 1 I (L*
0 V�OPCPhPF@H . *-, V�W�I (L* C * I , F@H *¤,�( VU�;C v v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o j o

¸ v jLq ´ FLK * CPa *-, I *-, I * h 021 FLK ` VLH . I ( T µ C+VLI * I ( F@I�V�C�K 1 W * � KSF@H `L* z¯FLK * C�a *-, C *-* hEIcV 0�*
I *-, I * h v�' VLIUFLKNC?OPT 0�* H)V�W&I *-, I * h^z¯FLK * CPa *-,�. , ¹L¹�¼ v�] F@IUF¨WfVLH�z¯FLK * C�a *-, pLiP¹�i º F@H *
C+VLI ,/( VU�¢C v v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o j o

¸ v jLl ]g. , IUFLCPa * W\HJV�TÕC+VLH/T�FLK . »-* h¦abV�CUIcHJV�K�C * IgIcVEI (+* K . T . I^abV�CUIcHJV�K�C * I�F , F¨W�OPCPabI . V�C
V�W�z¯FLK * C�a *[v v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o j ¹

¸ v jLk Ã�dPd * H�FLCPhYK VU� * H 0 V�OPC�h , W\VLH�I (+* °[FLabV 0R. FLC ,/µ[* H	HJVLH 0 F@H ,g. CPh . a-F@I * I (+*�,�. »-* V�W?I (L*
. CUI * HJz¯FLK µ I (+*5®7¯g°²±�³µ´�¶Q· ¸µ®º¹µ± F@H ` OPT * CUI�WfVLH�I (+* FLK ` VLH . I ( TË��F , a ( V ,	* C¤IcV 0�* o�� ¸Q_0»
, V�I ( F@I¢K VU� * H 0 V�OPC�h¤V�W�I (+*^. CUI * HJz¡FLKNW\VLH { � P�� . , a-K V ,J* IcV »-* HJV v v�v�v¤v�v�v�v�v o j ¹



· z .S.S.
¸ v oL¼¬� . C * F@H�F@d�dPHJV ·�. T�F@I . V�C * HJH	VLH , WfVLH��^V�h . Q * h � O+IcI * HJÌ 1�, a (L* T *[µ�¼ È 8 ¼ � F@H *u* HJHJVLH ,

W\VLH¤abV�Tgd�V�C * C!I , V�WPI (+* T�F@dRi ¼ È � 8 ¼ È � 8 ¼ È � 8 ¼ È � F@H *�* H	HJVLH , WfVLH�I (+* dRF@H	I . FLK�h * H . z¡F@ª
I . z *-,�v�t VLI * I ( F@I * HJH	VLH , K * z * K�V�O+I Z O . I *�Z O . a � K 1�µ I (P. ,u. C�h . a-F@I *-, I ( F@I�I (+* h . ²�* H	ª
* CPa *�0�* I � *-* C±C+VLH�T�FLK . »-* h±T�F@d , W\VLH¢KSF@H `L* z¯FLK * CPa *-,u. ,;Z O . I *�, T^FLKSK v v¤v�v�v�v�v o jLq

¸ v o j ½ C *�,	* abIcVLH�V�W�I (+* abV�CUIcHJV�KNC * I�V�W�I (L* a ( F@H�FLabI * H . , I . a¢T^F@dÎWfVLHu�¡V?VLd , a (+* T *[v v o jLl

¸ v oLo ´ FLK * CPa *-, I *-, I * h 021 FLK ` VLH . I ( T µ C+VLI * I ( F@I�V�C�K 1 W * � KSF@H `L* z¯FLK * C�a *-, C *-* hEIcV 0�*
I *-, I * h v�' VLIUFLK&C2O�T 0�* H�V�W?I *-, I * h¤z¡FLK * CPa *-,�. , ºLº v�] F@IUFuW\VLH_z¡FLK * CPa *-, pLi ¹�i º F@H * CLVLI
,�( V��¢C v v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLo j

¸ v oLp ]g. , IUFLCPa * W\HJV�TÕC+VLH/T�FLK . »-* h¦abV�CUIcHJV�K�C * IgIcVEI (+* K . T . I^abV�CUIcHJV�K�C * I�F , F¨W�OPCPabI . V�C
V�W�z¯FLK * C�a *[v v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLoLo

¸ v o@¹ýÃ�dPd * HEFLC�h¾K VU� * H 0 V�OPCPh , W\VLH�I (+* °[FLabV 0R. FLC ,/µ * HJHJVLH 0 F@H ,�. CPh . a-F@I * I (+*E,�. »-* V�W
I (+*±. CUI * HJz¡FLK µ I (+*½®7¯g°²±¾³^´¾¶�· ¸¿®7¹¿± F@H ` OPT * C!IYW\VLH�I (+* FLK ` VLH . I ( T ��F , a ( V ,J* C�IcV 0�*
¼��S¼L¼L¼@¹ , V�I ( F@I¢K V�� * H 0 V�OPCPh;V�W�I (+*Y. CUI * HJz¯FLKNWfVLH { � P�� . , a-K V ,J* IcV »-* H	V v v�v�v�v oLoLp

¸ v o º � . C * F@H�F@d�dPHJV ·�. T�F@I . V�C * HJHJVLH , W\VLH��PV2VLd , a (+* T *[µ$¼ È 8 ¼ � F@H *_* HJH	VLH , W\VLH�abV�Tgd�V�C * C!I ,
V�W¡I (L* T�F@d§i�FLCPh ¼ È � 8 ¼ È � 8 ¼ È � 8 ¼ È � F@H *�* HJH	VLH , WfVLH�I (+* dRF@HJI . FLK�h * H . z¡F@I . z *-,�v.¼ È FLC�h
¼ � W\VLH)z¡FLK * CPa *-, a-K V ,	* IcV ¸ F@H * KSF@H `L*¤0�* a-FLO ,J*�{ � P�� . ,), O ¿ a . * CUIUK 1 W�F@H¢FJ�gF 1 WfH	V�T
»-* HJV�iRFLCPhuI (+*�* HJH	VLH , � * H * abV�TgdROLI * h�O ,�. C ` W * � * H , O 0 h . z . ,�. V�C�K * z * K ,�v v�v�v�v�v oLo@¹

¸ v o ¸ � * W\IU��H . dPd§K *-, V�C�F , O+H/W8FLa *u`L* C * H�F@I * h 021 �¡V?VLd , a (+* T * C * F@H¨F;z * HJI *-· V�W_KSF@H `L*
z¡FLK * CPa *[µ_X�. `�( IU�;T *-,�(Y, IcH/OPabIUO+H * W\VLH��PV2VLd , a (+* T * C * F@H^FLC *-· IcH�F@VLH�h . CPF@H 1 z * HJª
I *-· � . I (Î,�. ` C . QRa-FLC!I ¬@(P. `�( ª	W\H *[Z O * CPa 1� abV�T�d&V�C * C!I µ F³abH * F ,J*®, IUF@HJI . C ` F@IYI (L*
*-· IcH�F@VLH�h . CPF@H 1 z * H	I *-· F@d�d * F@H ,�v v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLo º

¸ v o q Ã�dPd * HuFLCPh�K VU� * H 0 V�OPCPh , WfVLH�I (+* °[FLabV 0R. FLC , W\VLHu�^V�h . Q * h��¡V?VLd , a (+* T *[µ&* HJH	VLH
0 F@H ,�. CPh . a-F@I * I (+*g,�. »-* V�W¡I (+*�. CUI * HJz¯FLK µ I (L*�®7¯g°²±�³µ´�¶Q· ¸µ®º¹µ± F@H ` OPT * CUI�WfVLH�I (+* FLK ` VLª
H . I ( TÊ��F , a ( V ,J* C¨IcV 0�* ¼��S¼L¼ j p , V¨I ( F@I^K VU� * H 0 V�OPCPh^V�W�I (+*�. CUI * HJz¯FLK#W\VLH { � P��
. , a-K V ,	* IcV »-* HJV v v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLo ¸

¸ v o l t VLH�T�FLK . »-* h�abV�C!IcHJV�KRC * I , W\VLH¢�^V�h . Q * h��¡V?VLd , a (+* T * FLCPh�I (+* K . T . I¢abV�CUIcHJV�KRC * I v oLo ¸

¸ v o k � * W\IU��T *-,�(�, IcH�OPabIUO+H * W\VLH��¡V?VLd , a (+* T * FLC�h¥�^V�h . Q * h©�¡V?VLd , a (+* T * C * F@HEFLC
*-· IcH�F@VLH�h . CPF@H 1 z * H	I *-·�µ F�abH * F ,	* h+V *-, C+VLI�F@dPd * F@H�W\VLH�I (+* ��V�h . Q * h��PV2VLd v X�. `�( IU�
,�( FLh * h . T�F `L*-, V�W�I (+*�, O+H/W8FLa *-, W\VLH¢�PV2VLd³FLCPhE�^V�h . Q * h��PV2VLd µ H . dPdRK *-, F@H * TgVLH *
F@dPdRF@H * C!I¢W\VLH¢�^V�h . Q * h��¡V?VLd v v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLo k



·�. ·
¸ v pL¼ e V�Tgd§F@H . , V�C¥V�W;abV�C!IcHJV�K¤C * I , WfVLH¥�¡V?VLd , a (+* T * FLCPh«��V�h . Q * h«�PV2VLd , a (+* T *[v

t VLI * I ( F@I^WfVLH��PV2VLd , a (+* T * I (+*u,�. »-* V�W�I (L*E( V�K *E. CYI (+* H . C ` m j ª	C *[. `�(U0 VLH ( V?V�h
H * TgV�z * h r . , z * H 1®, T�FLKSK�H * KSF@I . z * K 1 IcV�I (+*�, O+HJHJV�OPC�h . C ` IcH . FLC ` K *-, WfVLH�z¡FLK * CPa * p
FLCPh 0�* abV�T *-, KSF@H `L* H�F ,�û³` HJVU� ,/v M+VLH¦��V�h . Q * h � O+IcI * HJÌ 1 I (P. ,¨,�. »-* H * T�F . C ,
abV�C , IUFLCUI v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLpL¼

¸ v p j e V *-¿ a . * CUI , W\VLH¢�¡V?VLd , a (+* T * � . I ( abH * F ,J*-, m H *-` OPKSF@H;a-F ,	* r v v�v�v�v�v¤v�v�v�v�v oLp j
¸ v pLo ')( H *-*¤* h `L*-, � * H * F ,	,�. ` C * hYI * C ,�. V�C , ¼ v oLiG¼ v º m IcVLd®HJVU� r iGFLCPh±¼ v q i#¼ v k m 0 VLIcIcV�T

HJV�� r v v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLp j
¸ v pLp ')( H *-*�* h `L*-, � * H * F ,J,�. ` C * h ¬ dRF@H�FLKSK * K  I * C ,/. V�C , ¼ v oLi�¼ v º m IcVLdEHJV�� r i&FLCPh�¼ v q i&¼ v k

m 0 VLIcIcV�TýH	VU� r v v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLpLo

q v j ')(+* H * KSF@I . V�C ,�(P. d 0�* I � *-* C�z¯F@H . V�O , dPHJV�a * hPO+H *-, F , I (L* O ,J* H�TgV�z *-, F ,J* I#V�W[z * HJI . a *-,�v oLp@¹
q v o e V�Tgd§O+I . C ` F@d�dPHJV ·�. T�F@I * W\H�FLT *[µ I (+* IUFLC `L* C!I , F@I�� m79À8:< r F@H * IUF �L* C;IcV 0�*Fc È 3

< [ 9 FLCPh c � 3 6 � [ 6 È µ I (+* C+VLH�T�FLK V . , I (+*[. H¤abHJV ,J, ªüdPHJV�hPOPabI µ I (+* WfH�FLT *�. , I (L*
abV?VLH�h . CPF@I *¢,J12, I * TúV 0 IUF . C * h±WfHJV�T m c È 8:Á � 8:V r 021 VLHJI ( V�CLVLH�T�FLK . » F@I . V�C v v�v�v�v�v oLp º

q v p � . H . C ` h . F ` H/FLTîV�W�I (+* T;OPK I . H *-, V�KSO+I . V�C^IcH�FLC , WfVLH�T v¢v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLp q
q v ¹ � . H * WfH/FLT * H * CPh * H . C `L, V�W¡z . HJIUOPFLK , O+H�W�FLa *-, H * dPH *-,	* C!I . C ` I (L* Q�H , I I ( H *-* K * z * K , V�W

abV�CUIcHJV�K¡d�V . CUI ,�v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLp l
q v º y CPFLK 12,/. , dPHJVLdRF ` F@I *-, I (+* a ( FLC `L*-, V�C;QRC * H�K * z * K , IcV�abV�F@H ,J* H;K * z * K , i �L*-* d . C ` I (L*

T�F ` C . IUO�h * V�W&h * IUF . K , O�CPh * H)abV�C!IcH	V�K v � * W\IU� '�(+*¤. C . I . FLK�T *-,�(Pv e * C!I * H/� y ,�. Tgd§K *
* h . I)V�C�K * z * KNp v)X�. `�( IU� '�(+*�*-²�* abI�V�WPI (+*¤* h . I�V�C�K * z * KNo v y ,�. ` C . QRa-FLC!I�dRF@HJI�V�W
I (+* a ( FLC `L* �gF , F 0�, VLH 0�* h 021¦(P. `�(L* H¢K * z * KNh * IUF . K ,/v v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v oLp l

q v ¸ y H *-, IcH . abI * hT *-,�( �YI (+* a * CUI * H�IcH . FLC ` K *¥. ,±. C Á P FLCPh . I , z * HJI . a *-,®. C h P v¬' V
, O 0 h . z . h *�. I�� * C *-* h�I (+* j ªüH . C `L,�. CPh . a-F@I * h 021 I (+* a . H�a-OPKSF@H�F@H	HJVU� ,/v B-W[I (+*-,J* F@H *
dPH *-,	* C!I�I (+*¤` H�F@d (�. , H *-, IcH . abI * h�FLCPh�� * a-FLC±abV�Tgd§O+I * r P M�ÈgWfVLH�FLKSK¡z * HJI . a *-, FLC�h
T . hPh�K * z * HJI . a *-, V�W�I (+* a * C!I * H�IcH . FLC ` K *[v v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o@¹ j

q v q ')(+* T *-,�( V�C�I (+* IcVLd . , FLhPF@dPI . z * K 1^, O 0 h . z . h * h µ T . h�hPK *;. T�F `L*�,�( V�� , I (+* T *-,/(
FLW\I * H , O 0 h . z . ,�. V�C 0 O+I 0�* W\VLH * FLC 1 I * T�d&VLH/F@H 1 IcH . FLC ` K *-, F@H * H * TgVUz * h µ^. C³I (L*
0 VLIcIcV�T . T�F `L* I (+* T *-,/(À( F , FLKSK#I * Tgd�VLH�F@H 1 IcH . FLC ` K *-, H * TgVUz * h v '�* Tgd�VLH�F@H 1
IcH . FLC ` K *-, F@H *�,�( V��¢C . CEK . `�( I ` H�F 1�µ I * Tgd�VLH�F@H 1 IcH . FLC ` K *-, I ( F@I�� * H * Q ·2* hEh�O * IcV
H *-, IcH . abI . V�C±FLCPh , O 0 h . z . h * h¢IcH . FLC ` K *-, F@H *�,�( V��¢C . C�hPF@H �Y` H�F 1[v v�v�v¤v�v�v�v�v o@¹ ¸
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� z * HJI *-·�vîv�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o@¹ q
q v k y hPF@dPI . z * H * CPh * H . C ` � ½ CEI (+* K * WfI ¸ IcH . FLC ` K *-, WfHJV�TþK * z * K�Â�ixV�C *±( F , FEabV�z * H * h

a (�. KSh�W\HJV�T K * z * K$Â Y j i§FLCPh�V�C *�( F , F ' ªüz * HJI *-·�v¤½ C�I (+* H . `�( I�I (+* H *-, OPK IuWfH	V�T
F@dPdRK 1�. C `�Ã0Ä0ÅLÆ0ÄLÇ IcV±FLKSK ,�. ·�vNv¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o@¹ k

q v j ¼ t VLIUF@I . V�C^V�W�I (+* W�OPCPabI . V�C�ÈLÉ0ÊLË Å0ÆLÌ0Ä;Í¾Î�v¶v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o º p
q v jLj ½ C�I (+* K * W\I�F@H * IÏ� VYT *-,�(L*-, � (P. a ( F@H * O�C . WfVLH/T�K 1�, O 0 h . z . h * h;FLCPhuabV�C ,�. , I#V�W jLj �

m O+dPd * H r FLCPh k � m K VU� * H r IcH . FLC ` K *-,�v�½ C�I (+* H . `�( IuFLC+VLI (+* H�dRF . H�V�W#T *-,/(+*-, T *-,/(
� . I ( F@dPdPHJV ·�. T^F@I * K 1 I (+*�, FLT * C2OPT 0�* H , V�W¡IcH . FLC ` K *-,�v Ã�dPd * H�FLC�h^K VU� * H�dRF . H , V�W
T *-,�(L*-, F@H *g`L* C * H�F@I * h�W\HJV�T I (+*g, FLT * VLH . `�. CPFLK�h�F@IUF 0 O+I I (+* H . `�( I�T *-,/(+*-, � * H *
VLdPI . T . »-* h�I ( HJV�O `�(�, O . IUF 0 K * a ( V . a * V�W ¼ÐÏxv n *-* I (+* abV�K VLH�dRKSF@I *-, W\VLH�FgabV�TgdRF@H . , V�C
0�* IÏ� *-* C�I (+* IÏ� V�OPCPh * H ,�( FLh . C `�v_v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o º ¹

q v j oÎBbI . ,�* F ,	1 IcV±a ( FLC `L*J¼ Ï¦K V�a-FLKSK 1[v � * H * F ¬ K * C ,� �gF , F@dPdRK . * h�IcV^I (+* H . `�( I *-1L* V�W
I (+* ��FLCPC *[Z O . C (+* FLhE� . I ( h * abH * F ,/. C `4¼ Ï�IcV³WfVLH�a * z * H 1 QRC * H *-, V�KSO+I . V�C�V�WxI (L*
T *-,�( F@HJV�OPCPhuI (L*�*-1L*[vNv�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o ºLº

q v j p n ( FLh * huH * CPh * H . C ` m ½ d * CP��� r V�W�I (+* T *-,�(+*-,¢. C�M . ` O+H * q v jLj v�v�v�v�v�v¤v�v�v�v�v o ºL¸
q v j ¹ n ( FLh * huH * CPh * H . C ` m ½ d * CP��� r V�W�I (+* T *-,�(+*-,¢. C�M . ` O+H * q v j o v�v�v�v�v�v¤v�v�v�v�v o ºL¸

l v j n * z * H�FLK&h . ²&* H * CUI_IcVLd�V�K V `�. a-FLK?H�OPK *-, V�C�H *-` OPKSF@H ` H . h , FLC�h^C * F@H�FLC *-· IcH�F@VLH�h . CPF@H 1
z * HJI *-· V�W�z¯FLK * C�a * q v v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o ºLk

y v j X#* h�OPa . C ` H * QRC * T * C!IGH�OPK *-, V�WÂI (+* e F@IUT;OPKSK ª e KSF@H �;, a (+* T * IcV ,�. TgdRK . a . FLK¡abV�T�dRK *-·
H * QRC * T * C!I v v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o ¸ ¹

y v o X#* h�OPa . C ` H * QRC * T * CUI^H�O�K *-, V�W I (+*Î] V?VLª n F 0R. C , a (+* T * IcVÎI (+* e F@IUT¢OPKSK ª e KSF@H �
H * QRC * T * C!I v F v�')(+* VLH . `�. CPFLKPd�V�K 1�(+* h+HJV�C v�0§v�½ C *¤, I * d�V�W�I (+*�] V2VLª n F 0§. C , O 0 ª
h . z . ,�. V�C v a v¬')(+* VLH . `�. C�FLKGd�V�K 1�(+* hLHJV�C�� . I ( I (+* a * CUI * H , V�W�I (+* W�FLa *-, FLhPh * h v
h v�')(L* d�V�K 1�(+* h+HJV�C , O 0 h . z . h * h^O ,�. C ` I (L* e F@IUT¢OPKSK ª e KSF@H � H * Q§C * T * CUIUi[� . I ( I (L*
* h `L*-, V�W�I (+* d&V�K 1�(+* h+H	V�C�V 0 IUF . C * h�O ,�. C `�] V2VLª n F 0§. C¨H * QRC * T * CUI m 0 r ,�( VU�;C�F ,
hPF ,�(L* h¨K . C *-,�v§*[v�')(+* d�V�K 1�(+* hLHJV�CYabV�CUz * HJI * huIcVEF ,�. TgdRK . a . FLK�abV�Tgd§K *-·�v)'�(+* d . abª
IUO+H *�. C¢I (+* a * CUI * H ,�( V�� ,¤( VU�¬z * HJI *-· IUF `L, F@H * dPH	VLdRF ` F@I * h v �_FLa (EZ OPFLh+H . KSF@I * H�FLK
( F , I �_V�IUF `L`L* h�z * HJI . a *-,/µ . CEI (+*�, O 0 h . z . h * h Z OPFLhLH . KSF@I * H�FLK�FLKSK�V�KShEz * HJI . a *-, F@H *
IUF `L`L* hPi§FLKSKxC * �Íz * H	I . a *-, F@H * C+VLI�IUF `L`L* h v}v¤v�v�v�v�v�v�v¤v�v�v�v�v�v�v¤v�v�v�v�v o ¸Lº
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Ñ Ò Ò M CLVLH�T�FLK . » F@I . V�CPiPd v ¸Lq
Ó I F 0�0 H * z . F@I . V�C�W\VLH Ó�Ô P
� INÕ i?d v j ¹ k
Ó Ô P²� INÕ h . ²�* H * C�a *Y. CuI (+* h . H * abI . V�C m Â 8 o r igÂ 8 o RzÖ ¼ 8 j�× i�d v j p l
  a ( F@H�FLabI * H . , I . a¢T�F@d§i?d v k ¼

� , TgV2VLI ( d§F@H�FLT * I * H . » F@I . V�C£V�W)I (L* OPC . z * H , FLK , O+H�W�FLa *�ØÚÙ y _ È i
d v qL¸

�;Û m7Ü r 0 F ,�. , W�OPCPabI . V�C�F@I)I (L* z * HJI *-· 9 i¯d v ¹�p
y IcH/FLC , W\VLH�T�F@I . V�C¡x È u 	 � i¡d v q p
� � m
	 � r , dRFLa * V�W�� * h `L* dPHJV�hPOPabI , V�W�z * abIcVLH , WfHJV�T 	 � i?d v ¸Lk
� P *[. `L* CUz¡FLKSO *-, V�W�I (+*�, O 0 h . z . ,/. V�CET�F@IcH . · i¯d v ºLj
Ý d§F@H�FLT * IcH . a�T^F@dRi?d v lLq
Ø O�C . z * H , FLK , OLH�W8FLa * x È u 	 � i?d v qL¸
- P I F^a 1 a-K . a 0 K V�a � V�W�I (+*¤, O 0 h . z . ,�. V�C�T�F@IcH . · i¯d v jLl ¹
/ m7Þ r F 0 K V�a � V�W�I (L*;, O 0 h . z . ,/. V�C�T^F@IcH . · H * h�OPa * h¨IcV 0 K V�a � ª	h . F ` V�CPFLK

W\VLH�T�i?d v jLlLº
£ Pe8 £ P I d . * a * � . ,J* abV�C , IUFLC!I , a (+* T *-, i¯d v j ¹L¹
£ PIe~

abV�T�dRK *-·�`L* C * H�FLK . »-* h *[. `L* CUz * abIcVLH , V�W§I (+*Y, O 0 h . z . ,�. V�C¦T�F@IcH . · i
d ºLj

S PIe~ H * FLK `L* C * H�FLK . »-* h *[. `L* C!z * abIcVLH , V�W�I (+*�, O 0 h . z . ,/. V�CET�F@IcH . · i¯d ºLj
e IcH�K I mXh r abV�CUIcHJV�K ,J* I�V�WGF ,J* I)V�W�z * HJI . a *-, h i?d v p@¹
ß m K r F^abV�C!IcH�FLabI . V�C�W�OPCPabI . V�C�W\VLH K R½à i?d v j p l
ß I m K r F^abV�C!IcH�FLabI . V�C�W�OPCPabI . V�C�W\VLH¢h . ²&* H * CPa *-, i¡d v j ¹�o
ß P I m K r FLCLVLI (+* H¢C+VLIUF@I . V�C�WfVLH;abV�C!IcH�FLabI . V�C®W�OPCPabI . V�C , d v jLºLq
ß!I m B r H *-, OPK I�V�W , O 0 h . z . h . C ` Báo¢I . T *-, ixFLK , V±h * CLVLI * h�BJI!i¯d v o ¸
ßãâ h . H * abI . V�CPFLK ,	* IUi¯d v lLj
ß É ] M ' T^F@IcH . · i?d v jLlLº
ä É 0 K V�a � T^F@IcH . · � . I (�] M ' T�F@IcH . a *-, V�CuI (+* h . F ` V�C�FLKSi¡d v jLlLº
} PI:~ 0 F ,�. , z * abIcVLH , V�WPI (L*�0 F ,�. , W\VLH)I (+*¤, O 0 h . z . ,�. V�CET�F@IcH . ·�@ j i q ¹
å P m79 r I (L* WfH�FLT * V�C�K * z * K�ÂgF@I)z * HJI *-· 9 i¡d v oLp º
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{ PI F�a 1 a-K . a , O 0P, dRFLa * V�W§F�T�F@IcH . · � . I (�*[. `L* C!z¡FLKSO * � P i?d v ºLj
B F 0P, IcH/FLabI;abV�TgdRK *-· i¯d v oLp
BJI I (+* H *-, OPK I§V�W , O 0 h . z . h . C ` BÚo�I . T *-, iPFLK , V�h * C+VLI * h�ßHI m B r d v o ¸
1 Ñ K I Ò K . C * F@HuF@dPdPHJV ·�. T�F@I . V�C�IcV��YV�CuI (+*¤, O 0 h . z . ,�. V�CEK * z * K�o¯i¯d v ¹ j
�PV�a I mXh r K V�a-FLK . » F@I . V�C ,J* I)V�W§F ,J* I)V�W�z * HJI . a *-, h i¡d v p º
�PH I KSF 1L* H . C�F û ªüH *-` OPKSF@H;abV�Tgd§K *-· iPd v o v j o
C I� m79 r 8 CE� m79À8 B r �Eª	C *[. `�(U0 VLH ( V?V�h;V�W�I (+* z * H	I *-· 9 i¯d v o@¹
C I� �Eª	C *[. `�(U0 VLH ( V?V�hgV�W2I (+* a * C!IcH�FLKÂz * HJI *-· V�W�F û ªüH *-` OPKSF@HgabV�TgdRK *-· i

d v ¹ q
V PI VLH�h * H�V�W�I (L* a 1 a-K . a , O 0P, d§FLa *�{ PI d v º ¼
ó m K 8sê r Z OPF ,�.S( V�TgV `L* C * V�O , d�V�K 1 C+V�T . FLK , i?d v kLq
ëó m K 8sê r abV�TgdRK *-·¦Z OPF ,�.S( V�T�V `L* C * V�O , d&V�K 1 C+V�T . FLK , i?d v kLq
ç#mXh"8 / r I (+*�, d§FLa * V�WRW�OPCPabI . V�C , V�CuI (+*�,J* I�V�W�z * HJI . a *-, V�W h � . I ( z¡FLKSO *-,

. C¡/ui¯d v o l
DxHJV�� m79;8sì r dPHJV�� * abI . V�C;V�WNF�z * abIcVLH)V�CUIcVuI (+*g, O 0P, dRFLa * ì , dRFLCPC * h 0?1 F ,J* I

V�W 0 F ,�. , z * abIcVLH , i¡d v p v º
à H *-` OPKSF@HuabV�TgdRK *-· i¯d v o º
à É û ªüH *-` OPKSF@HuabV�TgdRK *-· i¡d v o º
X�. C ` É h+V�T�F . C)V�W¯FLC¤FLCPC?OPKSF@Hxd�VLHJI . V�C)V�W!I (+* a ( F@H�FLabI * H . , I . a�T�F@dRiUd v jLq ¼
@ , O 0 h . z . ,�. V�CET�F@IcH . · VLH , O 0 h . z . ,�. V�C , a (L* T * ¹ q
@ � , O 0 h . z . ,�. V�C , a (+* T * W\VLH�h . ²�* H * CPa *-, abVLH	H *-, d�V�CPh . C ` IcV @ iÂd v j ¹ k
@bI Ñ B 8:9 Ò m K r , O 0 h . z . ,�. V�CEW�OPCPabI . V�C ç#mXh r�u /;i?d v p j
@bI Ñ B Ò , O 0 h . z . ,�. V�C;VLd * H�F@IcVLH ç#mXh I ríu ç#mXh I^M�È r i¯d v pL¼
n I m B 8:9 r , I * CPa . KPV�WRF , a (+* T * V�C¡B F@I�I (+* z * H	I *-· 9 i?d v p j
� @ IUFLC `L* CUI , O 0 h . z . ,�. V�CET^F@IcH . · i¡d v l ¼
l Bml IcVLd�V�K V `�. a-FLKGabV�TgdRK *-· i¯d v p k
x I� m79 r IcVLd�V�K V `�. a-FLKî�Eª	C *[. `�(!0 VLH ( V2V�h;V�WPI (L* z * HJI *-· 9 i¯d v p k
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<um7Ü r K m K [ÀjLrXW o@ªüz * abIcVLH � È Ø � � � Ø i¯d v qLq
ð Ôòñ � ó Õ ,/(P. WfI�VLd * H�F@IcVLH/i¯d v jLº ¼
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n O 0 h . z . ,�. V�C . , F³T * I ( V�h£W\VLH `L* C * H�F@I . C `³, TgV2VLI (¦, O+H�W�FLa *-, i_� (P. a ( QPH , I�F@dPd * F@H * h£F , FLC *-· ª
I * C ,�. V�C¨V�W , dRK . C *-, IcV¦F@H 0§. IcH�F@H 1 IcVLd�V�K V `L1 abV�C!IcH	V�K�C * I ,�v � ¿ a . * CPa 1 V�W , O 0 h . z . ,�. V�C�FLK ` VLH . I ( T , i
I (+*[. H�Ì *-·�. 0R. K . I 1 FLCPh ,�. TgdRK . a . I 1 T�F �L* I (+* T , O . IUF 0 K * WfVLHuT�FLC 1³. CUI * H�FLabI . z * abV�TgdROLI * H ` H�F@d (P. a ,
F@dPdRK . a-F@I . V�C ,�v

y K I ( V�O `�( I (+*^0 F ,�. a , O 0 h . z . ,�. V�C³FLK ` VLH . I ( T , F@H *^,/. TgdRK * iNI (+* dPH	VLd * H	I . *-, V�W�K . T . I , O+H�W�FLa *-,
`L* C * H�F@I * h 0?1�, O 0 h . z . ,�. V�C±T�F 1�0�*�Z O . I * abV�TgdRK . a-F@I * h�FLC�h±h . ¿ a-OPK I�IcV�FLCPFLK 1?»-*[v B-C�I (�. , I (L*-,�. ,
V�O+H)T�F . C�W\V�a-O ,�. , V�C�I (+* FLCPFLK 1?,�. , V�W Ç¢È ª	abV�C!I . C?O . I 1 FLC�h;abV�C , IcH�OPabI . V�C�V�W ¸¿°²¶Q°²®7úQ¯g¶Q³^û�, O 0 h . z . ,�. V�C
FLK ` VLH . I ( T ,�v�')(�. , a-KSF ,J, V�W_FLK ` VLH . I ( T ,�. , dRF@HJI . a-OPKSF@H/K 1¾. T�d&VLH	IUFLC!I 0�* a-FLO ,	* FLKSK�a-KSF ,J,�. a-FLK , O 0 h . ª
z . ,�. V�C , a (+* T *-, Ñ j p[i º i§oL¼Âi�¹�¼ Ò F@H *¢, IUF@I . V�C�F@H 1[v Ã�CPh * H , IUFLCPh . C ` I (+* FLK ` VLH . I ( T ,^. C^I (P. , a-KSF ,J,�. ,
*-,J,J* CUI . FLKNW\VLH¢OPC�h * H , IUFLCPh . C ` TgVLH *�`L* C * H/FLKxWfVLH/T , V�W , O 0 h . z . ,�. V�C v

y K I ( V�O `�(g, O 0 h . z . ,/. V�C���F ,�. CUIcHJV�hPOPa * h�F , F `L* C * H/FLK . » F@I . V�C�V�W � CLVLI . C ,J* HJI . V�C�FLK ` VLH . I ( T , W\VLH
, dRK . C *-, i . I . , T;OPa ( TgVLH *�`L* C * H�FLK�FLCPh�FLKSK VU� , abV�C ,�. h * H/F 0 K * W\H *-* h+V�T . CgI (+* a ( V . a * V�W , O 0 h . z . ,�. V�C
H�OPK *-,/v ')(+*-,	* h *-` H *-*-, V�WgWfH *-* hLV�T a-FLC 0�* O ,J* h®IcV³V 0 IUF . C , O+H/W8FLa *-, � . I (�, d * a . QRa�dPHJVLd * HJI . *-,
m z¡F@H 1�. C ` h *-` H *-* V�W , TgV?VLI ( C *-,J, i . CUI * HJd�V�KSF@I . V�C r VLH¢� . I ( W * F@IUO+H *-,;, OPa ( F , abH * F ,J*-, FLCPh³a-O , d ,�v
' V�IUF �L* FLhLz¯FLCUIUF `L* V�WGI (P. , Ì *-·�. 0R. K . I 1 � *³( Fcz * IcV£OPC�h * H , IUFLCPh�I (+* h * d * CPh * CPa *¨0�* IÏ� *-* C�I (+*
, O 0 h . z . ,�. V�C®H/OPK *-, FLCPh¦I (+*�0�*[( FJz . VLH¨V�W_I (+* K . T . I , OLH�W8FLa *[vú�R* a-FLO ,J* I (+*-,J* h * d * CPh * CPa *-, F@H *
h . ¿ a-O�K I�IcV³FLC�FLK 12»-* i_TgV , IgV�W�I (+* � VLH � V�C , O 0 h . z . ,�. V�C�V�C�T *-,�(+*-, V�W�F@H 0R. IcH�F@H 1 IcVLd&V�K V `L1 ��F ,
a * CUI * H * h;V�CYFLC�FLK 12,�. , V�W , dRK . C * ª 0 F ,J* h , a (+* T *-, i2� (�. a ( abV�C , IcH�F . C * h¢I (+* z¡F@H . * I 1 V�W , O+H�W�FLa *-, I ( F@I
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h . I . V�C , V�W D�H/FLO+I »-, a ( Ñ º ¼ Ò i�� (P. a ( � * H * OPC � C+VU�¢CYIcV³O , � (L* C¨I (P. , �_VLH � ��F , h+V�C *[v ��V�� * z * H/i
V�O+Hg� VLH �¥. Tgd�HJVUz *-, I (L* H *-, OPK I , V 0 IUF . C * h 0?1 Ñ º ¼ Ò . C�F ,�. ` C . Q§a-FLC!I���F 1[v D�H�FLO+I »-, a ( W\VLH�T¢O�KSF@I *-,
, O ¿ a . * C!IEFLCPh�dRF@HJI . FLK C * a *-,J, F@H 1 abV�CPh . I . V�C , WfVLH Ç É-ª	abV�CUI . C2O . I 1 F ,J, OPT . C ` I ( F@I¢I (L*Y, a (+* T *�. ,
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j p
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n * abI . V�C©p v j p�abV�C!IUF . C , F±h . , a-O ,	,�. V�C�V�W§I (L* dPHJVLd * HJI . *-, V�W§I (+* W�OPCPabI . V�C ,¤, F@I . , W 1�. C `±, a-FLK . C `
H * KSF@I . V�C ,/v
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. , F®abVUz * H . C `. W . I . , F®K V�a-FLK ( V�T * V�TgVLHJVLd (�. , T FLCPh�I ( O , I (L*�Z O *-, I . V�C�V�W . C� * abI . z . I 1 V�W�I (+*
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, TgV?VLI ( C *-,	, V�W , O 0 h . z . ,/. V�C , a (+* T *-,�0 F ,J* h�V�C . C!I * H	z¯FLKRF@H . I ( T * I . a v
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M . CPFLKSK 1 i . C � �§çPôRâUÝ2æ � � * h *-, abH . 0�* FET;OPK I . H *-, V�KSO+I . V�C�H * dPH *-,	* C!IUF@I . V�C 0 F ,J* h�V�C , O 0 h . z . ª
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B-C�I (P. , a ( F@dPI * Hu� *�. CUIcHJV�h�OPa * F�W\VLH�T�FLK . , T W\VLH�h *-, abH . 0R. C `±`L* C * H�FLK , O 0 h . z . ,�. V�CEV�C ,�. T�dRK . a . FLK
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B-C®I (P. ,^,	* abI . V�C¦� * h * QRC *E, O 0 h . z . ,�. V�C , a (L* T *-, V�CF 0P, IcH�FLabI ,�. TgdRK . a . FLK�abV�TgdRK *-·?*-,�µ F 0P, IcH�FLabI
,�. Tgd§K . a . FLK�abV�TgdRK *-·?*-, F@H *g,�. TgdRK 1 Fua-KSF ,J, V�W ` H�F@d (+, � . I ( z¡FLKSO *-, F@IcIUFLa (+* h�IcVuI (+* z * HJI . a *-,¢g C+V
IcVLd�V�K V `L1 VLH¨T * IcH . a ,¨. , h * QRC * h v � (�. K *�. I . , d�V ,J,�. 0 K * IcV©h * QRC *�, O 0 h . z . ,/. V�C¦h . H * abIUK 1 V�C ,�. Tgª
dRK . a . FLKxabV�T�dRK *-·2*-, h *-, abH . 0�* h . C;I (+* C *-· I ,J* abI . V�C�i , IUF@HJI . C ` � . I ( F 0P, IcH/FLabI ,�. TgdRK . a . FLKNabV�TgdRK *-·?*-,
FLKSK VU� , O , IcV ,J* dRF@H�F@I * h . , abH * I * FLC�h¦abV�C!I . C?O+V�O , F , d * abI , V�W , O 0 h . z . ,�. V�C v y 0P, IcH�FLabI¨abV�TgdRK *-·?*-,
a-K V ,J* K 1 T^F@IUa ( hPF@IUF , IcH�OPabIUO+H *-, O ,J* hWfVLH . TgdRK * T * CUIUF@I . V�CÎV�W , O 0 h . z . ,�. V�CPi�FLCPh . C¦I (P. ,Y,	* C ,J*
V�O+H , V�T * � ( F@IuTgVLH * F 0P, IcH�FLabI�F@dPdPHJV�FLa ( IUOLH�C , V�O+I�IcV 0�* T�VLH * dPH/FLabI . a-FLK v�½ O+H¢h * QRC . I . V�C , F@H *
,�. T . KSF@H�IcV�I ( V ,J* WfV�OPC�h . C . C!IcH	V�hPO�abIcVLH 1 FLK `L*-0 H�F . a�IcVLd�V�K V `L1 I *-· I ,�, OPa ( F , � . 0 K . CÎÑ o ¸ÓÒ v

')(L* V�CPK 1 C+V�CLªüIcH . z . FLK�H *-, IcH . abI . V�C¨I ( F@I�� *¨. T�d&V ,	* V�C^I (+* abV�T�dRK *-·Î. , I ( F@I�I (L* IcH . FLC ` K *-, V�W
I (+* abV�Tgd§K *-· FLh�cFLa * CUI�IcV�F�z * HJI *-·�,�( V�OPKSh�W\VLH�TËV�C * H . C `�v BbI . ,)* F ,J1 IcV ,J*-* I ( F@I¤FLC 1 T *-,�( a-FLC
0�* abV�C!z * H	I * h�IcV±F�T *-,�( V�W�I (P. , I 1 d *�0?1 H * dRK . a-F@I . C `^, V�T * z * HJI . a *-, FLCPhuIcH . FLC ` K *-,/v

� * h * QRC * F�W\VLH�T�FLK�KSFLC ` OPF `L* W\VLH¨h *-, abH . 0R. C ` K V�a-FLK�dRF@HJI , V�W�F ,/. TgdRK . a . FLK�abV�Tgd§K *-· m C *[. `�( ª
0 VLH ( V?V�h , r FLCPhEh * H . z * I (L*[. H * K * T * CUIUF@H 1 dPHJVLd * HJI . *-,/v

n O 0 h . z . ,�. V�C , a (+* T *-, I ( F@I�� * abV�C ,�. h * HYF@H * �t¯g®7°²±¾·�û¡¸������0úQ³µ°²±µÿ i ·�ú��¿¶Q·7·�û¥ÿQ±��\¯g±¿ÿ FLC�h ¶¤« ¯g±��
®7¯g´¾¶Q³^®7¶Q¯g°
	 BÓCPW\VLH�T�FLKSK 1 i2QRC . I *), O+dPd�VLHJI�T * FLC , I ( F@I_V�CPK 1 F)QRC . I * C2OPT 0�* H�V�W?z * HJI . a *-, F@H * O ,J* h�IcV
abV�TgdROLI * I (L* z¡FLKSO * F@I�FgC * �¾z * HJI *-·�v �¡V�a-FLK¡h * QRC . I . V�CuT * FLC , I ( F@I�abV *-¿ a . * CUI , O ,	* h�IcV^abV�T�dRO+I *
I (+* C * �ùz¡FLKSO * h * d * CPh¨V�C�K 1 V�C�I (+*^, IcH�OPabIUO+H * V�W F�QRC . I * d§F@HJI�V�WRI (+* abV�Tgd§K *-·�v n IUF@I . V�CPF@H . I 1
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d�V . C!I , V�W�F , dRK . C * dRF@IUa (Pv n . T . KSF@H�K 1 i�F ·�ú��¿¶�·�®7¹¿¶Q°²®7úQ¯�¸¿±�°). , I (L* C *[. `�(U0 VLH ( V?V�h�V�W#I (L* IcH . FLC ` K *
� ( V ,	* IcVLd&V�K V `L1³. CLÌRO * CPa *-, I (L* a ( V . a * V�W§W�OPCPabI . V�C , WfVLH , O 0 h . z . ,�. V�C;V�C�FLKSKxK * z * K ,�v

')(L* h . , I . C�abI . V�C 0�* IÏ� *-* C®K V�a-FLK . » F@I . V�C�FLC�h±abV�CUIcHJV�K ,J* I ,u. ,�, O 0 IUK *[µ I (+* H *-, I�V�W&I (+* T�F@I * H . FLK
dPH *-,	* C!I * h . CEI (P. , I (+*-,/. , �_V�O�KSh¦C+VLIYK V?V ,J* T;OPa (�`L* C * H�FLK . I 1£. WxI (P. , h . , I . CPabI . V�C . ,Y. ` C+VLH * hÎFLCPh
abV�CUIcHJV�K¯FLCPh¤K V�a-FLK . » F@I . V�C ,J* I , F@H *g. h * C!I . Q * h v � * T�F �L* I (+* h . , I . CPabI . V�C 0�* a-FLO ,J* I (+*-,J* dPHJVLd * HJI . *-,
F@H *À. C«W�FLabI³h . ²�* H * C!I¦FLCPh¥d�VLI * CUI . FLKSK 1 I (+* H * F@H * O ,J* W�OPK , O 0 h . z . ,/. V�C , a (+* T *-, W\VLHE� (P. a ( I (+*
h . ²&* H * CPa *Y. ,;. Tgd�VLHJIUFLC!I v
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z * HJI *-·³( F ,�,�. TgdRK *�, IcH/OPabIUO+H *[v
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F �¿ú�� ¯gÿQ¶�³µû�* h `L*[v
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V�W¡I (+*-,J* IcH . FLC ` K *-, C+VLI�abV�CUIUF . C . C ` 9 . I ,J* KSW��\C m79 r 3 Ö }¿T 8 } È 8 �¤�¤� } É _ È × µ I (P. , ,J* I . , a-FLKSK * h;I (+*
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C IP m - r � (+* H *O-Í. , F , O 0 abV�TgdRK *-· V�W2B I h * C+VLI *-, I (+* Â ª	C *[. `�(U0 VLH ( V2V�h¢V�W¯I (+*g,J* I�V�W¯z * HJI . a *-,
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 � �  ¶� Nx� q � ²��� 2�` �?{a� ,.50�'��&1U/B�� "��$#$��%&�0�81º%&�{� � x � ¸0� K I �]#$50���#$5���<U5�����1�ND%&*�*��<U�_WX��% < "6�#&
� �ps q � µ � ���¯¶ � N�� q � ²��� 2�`Q ������0�#@ "��$#$��%&�)#$50�)79����7C%&����� { p � { q� '���� ��,;,D® � Á�KC¶��:WX�=<;#$%& �'��&�=<.N
� q � ²H�� 2�`4 ������0�#P "��$#$��%&�Q���h�_79��0�7C%&��� ,�*�<;�7á� � x � ¸0� ª�#$50��<;�8*u�<;�8N�2�` �?{a��� Á�K � �_%&��1�'� "#$% ���NB���&�
� q � ²H�� 2 æ *u�<`_ $ Á��=<!�@%&10�8�$#$%& ����&� �Q����<;)����1�� � & æ p ± 2 ± % ,D "��h#$��%&���81)%&�Î� � x � ¸0� K



j�j��
õ ÔTS©Ú.×TÜ.Ù�Ú$ò0ç ¶�*e#$50��[�<;,!#9 "���1�% #$% ����*e#$50��� �87C7C�4% ,{,.�=#$% ,;[��81�NE#$50�C10��<G% 2e�=#$% 2���,P'0W�#?4�<.10��<-k

��A3% ,;#V/�� w �87C7C� � K&j���K
µ�'�W�WB�,;�V#$50��,;�8 "���1P�<y#$5���#$5�% <.1@ "���1�% #$% ��:% ,{,.�=#$% ,;[��81�Ky��50�8�@���&�F10��<.% 2a�=#$% 2���,]�Ep� �

q
� 2 æ ��A3% ,;#

*u�< & µ & æ p ± K�,�$Oy��2���<.NS%&* &j$'& æ p ± Ne#$5��P,. ���� �81Z2���<;,.% ��0,��*F#$50�@10��<G% 2e�=#$% 2���, v2 æ ,G�=#$% ,.*��>,G ����&%&�0I
<;�8�&�=#$% ��_*u�<vî \

î ² � î ³ ÷ NX����1 î \
î ² � î ³ ÷ $ j-/E�^10��[+��% #$% ����* & æ p ± K9�V50��<!�8*��<;�8Nn���&���#$50��<410��<.% 2a�=#$% 2���,C��� ,;

��A3% ,;#$K

�V5��) "���1�% #$% ��b���� q � ²��� 2 æ 10���,��0�#DI�% 2��@#$5��Z��A�WX�&%& �% #:*u�<.7 *��<D#$50��*H'��� "#$% ��0,w2 æ '���� ��,;,
& æ p ± � Á�K4¶"#Z% ,-WB�,;,.% /X� ��#?Q[+��1��Q79�<;����A�WX�&%& �% #D��AEW�<!��,;,.% ��^*u�<�2 æ #$5��=#@�=<;�b� J ����1�,.�=#$% ,G*��
,. ����&%&�0IZ<;�8�&�=#$% ��)*u�<D ´ K

¶��h#?��I�<G�=#?�P#$50�-��A�W�<;��,!,.% ��Q*u�<V#$50�@10��<G% 2e�=#$% 2��8N�OM�-�/�#$��%&��#$50�Z*u��&� $OD%&��I�*u�<.7D'��&�=, �

2 ± �?{a���[{ q � ²H�� x �?{�� z q � ²�� ´ �
k�· `

� k± �?{ � �?{ k�

2 æ �?{a��� q � ²H� ´ �
k�· `

� kæ �?{ � �?{ k� *��<`_ $ ®
�?� K ¢ � �

OD5���<;�Z� kæ �=<;�-,;�79��*T'��� "#$% ��0,V�* { � K��V50�Z*H'��� "#$% ��0,	2 æ ,.�=#$% ,.*u�

2 æ �  � { � �  � { � ���  � �  ¶ a q � ²H�� 2 æ �?{�� zH2 æ ´ � �?{a�
2�` �  � { � �  � { � ���  � �  ¶ a q � ²H�� 2�` �?{��

¹���I��=<.1�%&�0I�2 æ �=,�WB�� �B���7C%&��� ,�%&� { � N�Oy�-�/�#$��%&�C�8·E'��=#$% ���,�*u�<D� kæ �

 k� � kæ �  � { � ���  � �  ¶ a q � ²��� � kæ �?{�� zm� kæ ´ � �?{��
 k� � k` �  � { � ���  � �  ¶ a q � ²��� � kæ �?{��

µ�'�/�,;#$% #$'0#$%&�0I�� kæ �  ´ k æ� 2 kæ �?{a� NFOy�> �����,;���4#$5��=#9#$50�D,!��#��*�*T'��� "#$% ��0,t2 kæ �?{�� N_ � Ás)+)+) ®
,.�=#$% ,;[���,���0���!1�%&7J�8�0,.% ������} � �l,. ����&%&�0I@<;�8�&�=#$% ��0,�*��<D � �  ¶ a q � ²�� ´ k� �



j�j�¾

2 kæ �  � { � ���  � �  ¶ a q � ²�� ´ k� 2 kæ �?{ � � z!2 kæ ´ � �?{ � � *��<D_ é Á
2 k` �  � { � ���  � �  ¶ a q � ²�� ´ k� 2 k` �?{ � �

�S% A3%&�0I { � N}�=#D�9,!��#V�*�2a���&'0��,�� � )+)+) � q � ²H� ,.'� 654#$5��=#V#$5��Z7C�=#?<.% A

j � � �F� � )î)î) � q � ²H� ´ ��
j � � � �� )î)î) � q � ²H� ´ ��
) )
) )
) )
j � q � ²�� � � q � ²�� )î)î) � q � ²H� ´ �q � ²H�

5��=,b����0����<;�10��#?��<.7Z%&�����h#$N�OM�g �������AEW�<!��,;,b� kæ �?{ � � �=,��&%&�0�8�=<b "�7V/+%&���=#$% ��0,Z�*�2 æ �?{ � � { � �
OD% #$5 { �  ¦Ã=� � )+)+) � q � ²H� Ä�Kg��50��<;�8*u�<;�8NX#$50�_*H'��� "#$% ���,:5��;2��:#?)/B����J��! "��$#$%&�E'��'0,Q%&*�2 æ % ,Q��J��
 "��$#$%&�E'0�'�,.KV�V50��<!�8*��<;�8N�2 kæ �?{ � � ��� ,;)5��;2��P#?C/B�Z��J��! "��$#$%&�E'0�'�,.K

�»1�% <;�8 "#V "�79WX'0#$�=#$% ���,G50$OV,S#$5��=#V%&*�2ÿkæ �=<!�J� J �! "��$#$%&�E'��'0,�����1�,.�=#$% ,.*u��B�(�l,. ����&%&�0IJ<;�8�&�=#$% ���,
*u�<4 � �  ¶ a q � ²�� ´ k� N�#$5��8��2 æ N�_ � Ás)+)+)?®»1���[X�0�81b�=,��=/B$2���,.�=#$% ,.*u� �  � �  � � �l,. ����&%&�0I�<;�8�&�=#$% ��0,C*u�<
 � �  ¶ a q � ²��� K

�V5���<.*��<!�8N�OM�@ ����C<;��,;#$�=#?� w �87C7C� � K&j�¾@%&�4#$50�Z*u��&� $OD%&��I�79�<;�P��AEWX�&%& �% #�*��<.7

ÇyÄLK�Kgí^ËSÌ?w�Á�ÌQè+Û¼Ü�à$ÔeÙ�Ú$ßl×HÐ¼Ù�Ó 2 æ �?{�� ù_ � Ás)+)+)?® ßlÛ8Ò¼ßRÒ¼Ñ"Ü �%J ãsÚ6Ð¼Ù�ßl×HÙ�ÔeÐ¼ÔeÓ-Ð¼Ù_Ò>Ó!Ü.ß=¡ æ Ã�ÁUÄ8ù
ú Û¼Ü.ÑsÜÎ¡ ×TÓ�Ò�Ú6Ð¼Ý�åEÒ¼Ú.ß-Ó!Ü.ß�Ú6Ð¼Ù�ßlÒ¼×HÙ�×HÙ�ábä6Ü$Ñ"Ð�Ò¼ÓCÒ¼Ùi×HÙ�ßlÜ$Ñ=Ù�Ò Þ åEÐ¼×HÙ�ß9Ó!Ò8ßl×TÓôàhò_ßlÛ¼Ü �  � �  � � ã"Ó!Ú6Ò Þ ×TÙ�á
Ñ"Ü Þ Ò¼ßl×TÐ8Ù©Ò8Ù�Ö]Ò¼ÑsÜ ��J ã"Ú!Ð¼Ù�ßl×TÙ�ÔeÐ¼ÔeÓ:Ò¼ßDä!Ü$Ñ"Ð ù × à)Ò¼Ù�Ö\Ð¼Ù Þ ò\× à)Ð¼Ù�Ü_Ðsà�ßlÛ8ÜJà$Ð ÞHÞ Ð ú ×TÙ�á�Ú6Ð¼Ù�Ö¼×Hßl×HÐ¼Ù�Ó>×HÓ
Ó!Ò8ßl×TÓôñ{Ü!ÖÒZ

â8çÀ�  ´ � $ �  � � Jeù

÷8ç  ´ �  � �  ¶ a q � ²��� àhÐ8Ñ-Ó!Ð¼Ý4Ü�Ù�Ð8Ù�Ù�Ü!á.Ò¼ßl×HØ$Ü x � ¸ ù�xDz ¸ ( k � & æ p ± Ò¼Ù�Ö

2 ± �?{����[{ q � ²H�� x �?{ � � { � � z
q � ²�� ´ �

k�· `
 ´ k ±� 2 k± �?{ � �?{ k�

2 æ �?{���� q � ²�� ´ �
k�· `

 ´ k æ� 2 kæ �?{ � �?{ k�



j�j��
ú Û8Ü$Ñ"Ü 2ÿkæ Ò¼ÑsÜ � J ã"Ú!Ð¼Ù�ßl×TÙ�ÔeÐ¼ÔeÓJÒ¼Ù�Ö>Ó!Ò¼ßl×HÓ à$òZßlÛ¼Ü  � ã"Ó!Ú!Ò Þ ×HÙ�á�Ñ"Ü Þ Ò¼ßl×TÐ8ÙPàhÐ¼Ñ  � � 

q a q � ²�� ´ k� ç

ö8ç

2 æ �?{���� q � ²�� ´ �
k�· `

 ´ k æ� 2 kæ �?{ � �?{ k�

ú Û8Ü$Ñ"Ü 2 kæ Ò¼ÑsÜ ��J ã"Ú!Ð¼Ù�ßl×TÙ�ÔeÐ¼ÔeÓJÒ¼Ù�Ö>Ó!Ò¼ßl×HÓ à$òZßlÛ¼Ü  � ã"Ó!Ú!Ò Þ ×HÙ�á�Ñ"Ü Þ Ò¼ßl×TÐ8ÙPàhÐ¼Ñ  ´  ´ k� ç

Ï	Ð¼ÑÀ�  ´  ´ k� � é j ßlÛ¼×HÓP×HÝ�å Þ ×HÜ$ÓDßlÛ¼Ò¼ß 2 kæ �?{���� Á à$Ð¼Ñ�Ò ÞHÞY_ V�à$Ð¼ÑÀ�  ´  ´ k� � � j8ù=2 k± �?{��y� �Ñé6®±l�S
Ò8Ù�Ö 2 kæ �?{��-� Á àhÐ8Ñ _ $ ® ç

¶�*M � �  � N�% #�% ,PI�'��=<.���$#?���81>#$5��=# & æ p ± � Á�KQLZ�<;��$2���<.NX#$50�Z,;��# ð � x � ¸0� /F�8 "�7J��,-,.%&79WX� �
#$50�-,!��#R�*+5��79�I��8�0���'0,�WF�� �3�0�7C%&��� ,��*X�JI�% 2��8�b10��I�<;���PxDz ¸ K

�V5�% ,� ��=,;�>% ,�W+�=<;#$%& �'��&�=<.� �g%&79WB�<;#$���$#�*u�<�#$5���������� ��,.% ,��*F,.'0/�1�% 23% ,.% ��4,. 650�879��,.N�,;ZOy��,;#$�=#?�
% ,D�=,4�9,;��WX�=<.�=#?�� "�<;��&�&�=<;�8K

� Ê	ë.Ê	îHîÉí�ë¤�iË+ÌxwÒõ+Ì õ Ô.å¼åEÐ8Ó!Ü>Ò�Ó!Ü$ß�Ðsà{àhÔeÙ�Ú.ßl×TÐ¼Ù�Ó 2 æ �?{a� ù�_ � Ás)+)+);® Ó!Ò¼ßl×HÓ ñ{Ü.Ó4ßlÛ¼Ü:Ú!Ð¼Ù�Ö8×Tßl×HÐ¼Ù�Ó�Ðsà
ó�Ü.Ý4Ý�Ò_ö¼çHâ��-à$Ð¼Ñ  � �  � �  çÎQ ÞHÞ à$ÔeÙ�Ú$ßl×HÐ¼Ù�Ó4Ò¼Ñ"Ü � J ãsÚ6Ð¼Ù�ßl×HÙ�ÔeÐ¼ÔeÓ�Ò8ß�û)× à�Ò¼Ù�Ö)Ð¼Ù Þ ò)× à@Ð¼Ù�Ü:Ðsà
ßlÛ¼Ü�à$Ð ÞHÞ Ð ú ×HÙ�áCÚ6Ð¼Ù�Ö¼×Hßl×HÐ¼Ù�Ó-Û¼Ð Þ Ö¼ÓWZ

â8çÀ�  ´ � $ �  � J ù

÷8ç  ´ �  �Jà$Ð¼ÑCÓ6Ð¼Ý4Ü xBùº2 ± �?{�� ×TÓ�Ò�Û¼Ð¼Ý4Ðhá.Ü$Ù�Ü6Ð¼ÔeÓJåEÐ Þ ò0Ù�Ð¼Ý4×HÒ Þ Ðsà:Ö¼Ü6á$Ñ"Ü!Ü & ù Ò¼Ù�Ö 2 æ �?{��@� Á
à$Ð¼Ñ-Ò ÞTÞ�_ $ ® ç

ö8ç 2 æ �?{a��� Á à$Ð¼Ñ-Ò ÞTÞ�_ ç

���*�����¶µ �c¨'�����*�������c¨'¢��%��£'���~� ¸ ��£'�g¢;À ���*���g�
¶��4#$5�% ,V,;�8 "#$% ��COM�� "��0,.%&10��<�#$50�Z ��=,;�P�*�,. ����&%&�0I@<;�8�&�=#$% ��0,

2 æ � þ {����  ´ 2 æ �?{a� zH2 æ ´ � �?{�� � *u�<g_ µ£j
2�` � þ {����  ´ 2�` �?{��

OD% #$5



j�jU5

þ � � "�, ø � �,.%&� ø
�,.%&� ø � "�, ø

¶��4#$5�% ,D ��=,!�@% #D% ,� "��$2��8��% �8�$#�#?) "���,.%&10��< { #?C/B�Z�C "�7JWX� ��A^�E'�7�/B��<.K
f ��%&�h#?<!B1�'� "�Z�WB��<.�=#?�<;,Î� � � � � " � � ����1 �� � � � z " � � K�¿V� �8�=<.� �8NR���$�»10��<.% 2a�=#$% 2�����p� �

q
�

 ����4/B�9��AEW�<;��,;,;�81>�=,D���&%&���8�=<D "�7V/+%&���=#$% ����*��WB��<.�=#?�<;,	� k �� � OD% #$53l�z¤S � " z & K f �-��AB��7Z%&�0�
 "���1�% #$% ���,D*��<���AB% ,;#?�8�� "������1> "��$#$%&�E'�% #(�>�*+10��<.% 2a�=#$% 2���,��*�#$50�Z*u�<.7A� p �� q N3*u�< " z &j( kaN�OD5�%& 65
% ,V�8·�'�% 2a��� �8�h#�#?)�%J� "��h#$%&��'�% #s�8K

I /�,;��<;2��J#$5��=#Vþ {��  { NeOD5���<;�Z � ���A�W " ø K
�V5�'0,.N�#$5��J,. ����&%&�0IZ<!�8�&�=#$% ���#$�=¥���,�#$50�@*u�<.7

2 æ �  {����  ´ 2 æ �?{�� zH2 æ ´ � �?{�� � *u�<D_ µ j
2�` �  {����  ´ 2�` �?{��

�?� K ¢ 5 �

¶�*�#$50��,;�E,!#?�87 �*n*T'��� "#$% ��0,�2 æ �?{a� ,.�=#$% ,;[���, �?� K ¢ 5 � Oy�9,.�?�Z#$5��=#9% #y,.�=#$% ,;[���,P¼�l,. ����&%&��I�<!�8�&�=#$% ��
*u�<D ´ K

�V5��>*u��&� $O�%&�0IQ#(OyQ�8·�'��=#$% ��0,@7Z�=¥��C#$50�4#?<.���0,.*u��<J�* w �87C7C�=, � K&j�p�� � K&j�����,;#?<.��% I�5$#$*u�<;O9�=<G1
�WB��<.�=#$% �� �

� � 2 �  {a�?���  � ��2 �?�  {a�
� � 2 �  {a�?���§� � ��2 �?�  {a�

�?� K ¢ ~ �

w �87C7C� � K&j��-/F�8 "�7J��,

ÇyÄLK�Kgí^ËSÌ?w«G+Ì £ à�Ò�Ó!ò0Ó!ßlÜ.Ý Ðsà�à$ÔeÙ�Ú$ßl×HÐ¼Ù�Ó9Ó6Ò¼ßl×TÓôñ{Ü$ÓJßlÛ8Ü  ã"Ó!Ú!Ò Þ ×HÙ�á4ÑsÜ Þ Ò8ßl×TÐ¼ÙPà$Ð¼Ñ  ´ ù ßlÛ8Ü�àhÔeÙ�Ú.ßl×TÐ¼Ù�Ó
Ò¼Ñ"Ü4Ö¼ÜHñ{Ù�Ü!Ö�Ð¼ÙbÒ@Ú!Ð¼Ý�åEÒ¼Ú.ßMÖ8Ð¼Ý4Ò¼×TÙ_Ú6Ð¼Ù�ßlÒ¼×HÙ�×HÙ�á4ûZÒ¼Ó9Ò¼Ù)×TÙ�ßlÜ.Ñ6Ù�Ò Þ åEÐ¼×HÙ�ß ù Ò¼Ù�Ö�Ò¼Ñ"Ü �%J Ü$Ø$Ü.Ñ6ò ú Û¼Ü.ÑsÜ
Ü$æ.Ú!Ü;å	ß�û ù ßlÛ8Ü$Ù�ßlÛ¼Ü4Ö¼Ü$Ñ=×TØ.Ò¼ßl×HØ$Ü �Ep �� q 2 æ �?{�� ù " z &j( k�ù Ü.æ$×HÓ!ßlÓ9Ò¼ß�û@Ò¼Ù�Ö:×HÓ�Ú6Ð¼Ù�ßl×HÙ�ÔeÐ¼ÔeÓJ× àDÒ¼Ù�Ö�Ð¼Ù Þ ò
× à�Ð¼Ù�Ü�Ðsà4ßlÛ8Ü�àhÐ ÞHÞ Ð ú ×TÙ�áCÚ!Ð¼Ù�Ö¼×Tßl×HÐ¼Ù�ÓP×TÓJÝ4Ü$ß Z

â8çÀ�  ´ � $ �  � p a q

÷8ç  ´ �  p � q ù�� p � �
q
� 2 ± �?{��-� Ú6Ð¼Ù�Ó!ß ù Ò¼Ù�Ö � p �� q 2 æ �?{��-� Á à$Ð¼Ñ-Ò ÞHÞ/_ $ ® ç



j�jU~
ö8ç ��p� �

q
� 2 æ �?{��-� Á à$Ð¼Ñ-Ò ÞHÞ/_ ç

�V5��>W�<;��*��*M#$5�% ,)� �87Z7C�:��A3�� "#$� �i<;��WB�8�=#?,Z#$50�QW�<;E�*��* w �87C7C� � K&j���N�%&*9 � ����1m � �=<;�
<;��WX�&�� "�81COD% #$5Q�����1 �Z<;��,;WB�8 "#$% 2��8� �8N+����13� � ����1Î� � �=<!�-<;��WX�&�� "�81COD% #$5Î�_����1 ��BK

�V5���������� �I>�* w �87C7C� � K&j�¾>% ,47�'� !5@,.%&7JWX� ��<C1�'0�P#?�#$50�>*T�� "#9#$5��=# �  � � � � � NS����1�% ,C79�<;�
,.%&7C%&�&�=<�#?C#$50�Z¿S�<!��&�&�=<;� � K&jU5�K

¹��8 ����&�}#$50�_10��[X��% #$% ��Q�* �n ����1 �ð � �n � x � ¸0� % ,P#$50�@,;��#P�*{���&�nWX��% <;,P�*{%&�$#?��I���<;, � "6�#& � ,.'� 65
#$5��=#D p � q �  � � ¶ *��<D�J[�AE�81�WX��% < � x � ¸0� �V5��8�

�ð � x � ¸0���
p�� q

â p q { p � �{ q� � "=�#& �   �n � x � ¸0� � â p &   �

ÇyÄLK�Kgí^ËSÌ�M y+Ì õ Ô.å¼å�Ð¼Ó!Ü\ÒUÓ6Ü$ß�Ðsà-à$ÔeÙ�Ú$ßl×HÐ¼Ù�Ó 2 æ �?{�� ù`_ � Ás)+)+) ® Ó!Ò¼ßl×HÓ ñ{Ü.ÓQßlÛ¼Ü�Ú6Ð¼Ù�Ö¼×Hßl×TÐ8Ù�ÓbÐsà
ó�Ü.Ý4Ý�Ò>ö8çTâ��8ç

Q ÞHÞ àhÔeÙ�Ú.ßl×TÐ¼Ù�Ó�Ò¼Ñ"Ü � J ã"Ú!Ð8Ù�ßl×TÙ�Ô�Ð8Ô�Ó�Ò¼ß�û@× àPÒ¼Ù�Ö�Ð¼Ù Þ ò�× à-Ð¼Ù�ÜDÐsàDßlÛ¼ÜSàhÐ ÞTÞ Ð ú ×HÙ�á4Ú!Ð¼Ù�Ö8×Tßl×HÐ¼Ù�Ó9Û¼Ð Þ Ö¼Ó

â8çÀ�  � $ �  � Jaù

÷8ç  ´ � �� �L¶ à$Ð¼Ñ-Ó6Ð¼Ý4Ü x � ¸ ù�2 ± �?{��   �ð � x � ¸0� ù	xDz ¸ ( k�ù Ò¼Ù�Ö 2 æ �?{��-� Á àhÐ¼Ñ _ $ ® ç
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EGFIHKJML NPOQJSRUTSH�VGWYXZV�TSW[VGN[V\FKH]R^FSR^_ `3NaL NYbMcdN[VGe^VGWfR^_�Nfg^h�iML ejL NfL bMFINfOQJkV\l�VGNfmnEGF2V\R^OoJBOGRUN[V\p�XZV�TSW[VGN[V\FKH
RPhMWfL V\c�ikVGNfOqWfL TSHKL bMF0bMcrHKJkVINaOoJkV\l�VsR^FSitL H�N!TSW[b^TjVGW[HKL VGNam!uvL w^V\Fxe�R^_ygkVGNzR^FSizw^V\FkVGWfR^_yL {GV\i|V\L w^V\Fxe^V\Oq}
H�b^W[NvbMc�HKJkV�Nfgkh~iSL e�L NfL bMFzl0RUH�WfLyOqVGNvTn_yR�`tR^F0LylPT�b^WoHKR^FxH~WobM_ V�LyFPbMg^W!R^FSR^_ `�NfL NfmY�0b^N[H�bMc3HKJkV�R^FSR^_ `3NaL N
H�V\OoJMFSLy�3g^VGN�ikVGe^V\_ b^TjV\i�LyF�TMW[VGejL bMg^N�OQJSRUTSH�VGW[N�RUTSTn_ `]H�bz��}oLyFxe�RUWfLyR^FKH�NfOoJ^V\l�VGNfpkX2JMLyOoJ
RUW[V]LyFxe�RUWfLyR^FKH
X2L HKJ�W[VGNoT�V\OqHYH�b�NoVGH�N2��bMcnL N[bMl�b^W[T�JML Nfl�N�bMc�OqbMlPT�_ VG�3VGN
ikVGNfOqWfL hjV\isLyF��kV\OqHKL bMF��^my�^my�^m��kb^W2LyFKe�RUWfL }
R^FKH�NfOQJkV\l�VGNfp�HKJSRUH!L Nfp�NfOoJ^V\l�VGN�HKJSRUH�RUW[V2LyFKedRUWaLyR^FxHvX2L HKJPW[VGNoT�V\OqH�H�b�R^_y_kTjb^N[NfL hn_ V2L N[bMl�b^W[TnJSL Nfl�N~bMc
OqbMl�T�_ VG��VGNfp\XvVIOGR^F]VGN[HKRUh�_yL NfJ|FkV\OqVGN[NfRUWo`�OqbMFMiSL HKL bMFkN'c�b^W'�2��}oOqbMFKHKLyF3gML H�`\m�HKJMRUH'RUW[V�V\RUNfL VGWvH�b]VGe�R^_ygk}
RUH�V\m���V�ikVGWfL e^V'N[bMl�V�w^V\F^VGWfR^_rc�b^Wfl�gS_yRUNPc�b^WZHKJkV�V\L w^V\F^N[H�WfgSOqHKgkWoV�bMc�LyFKedRUWfLyR^FKH�NfOoJ^V\l�VGNvHKJMRUH!R^_y_ bKX
gkN�H�b6gSFSikVGW[NoHKR^FSi2HKJkV]hjV\JSR�e�L b^W�bMcrHKJkVPNfOQJkV\l�VGN
R^FSi
N[`�FxHKJ^VGNfL {GV|FkVGX�R^FMiBLyl�TSW[bfe^V\i�NfOQJkV\l�VGNfm

EGF'HKJkV�OGRUNoVZbMcr�zb�iSL �SV\i���gkH�H�VGW[�S`sR^FSi��zb�iSL �SV\i
��b�b^T
NfOoJ^V\l�VGNfpaXZVZVGNoHKRUh�_yL NfJ��2��}oOqbMFKHKLyF3gML H�`
c�b^W2OqbMl�T�_ VG��VGN�X2L HKJze^VGW[HKLyOqVGN!bMc�RUW[hnL H�WfRUW[`�edR^_ V\FSOqV\m

� � }oOqbMFKHKLyF�gSL H�`�bMc�HKJkVt��gkH�H�VGW[�S`6NfOQJkV\l�VzbMF RUWoh�L H�WfRUW[`¡OqbMl�T�_ VG��VGN]XPRUN�Fkb^HPWfL w^b^WobMgkNf_ `¡R^FSRU}
_ `�{GV\i�hjV\c�b^W[V\p�RUNYR^_y_KTSW[VGe�L bMgkN�Xvb^W[¢IbMF�HKJkV�R^FSR^_ `�NfL N�bMcaNfgkh~iSL e�L NfL bMF�NfgkWac�R^OqVGNnW[V\_yL VGN�bMF2OG_ b^NoV\ik}oc�b^Wal
VG��TSW[VGN[NfL bMF^N2c�b^W�HKJkV]NfgkWac�R^OqVPbMF
HKJ^V]W[VGwMgS_yRUW2OqbMlPT�_ VG�jm

���£}oOqbMFKHKLyF�gSL H�`¤bMc�HKJkV b^WaL wMLyFSR^_]��b�b^T¥NaOoJkV\l�V¦X�RUN§R^FSR^_ `3{GV\i¨LyF�© ª^«¬|c�b^W®OqbMl�Tn_ VG�3VGN�X2L HKJ
VG��H�WfRUb^WfiSLyFSRUWo`te^VGW[HKLyOqVGN2bMc¯e�R^_ V\FSOqVtgkT7H�b¦�^°^°^m2��V�NfJkbfX±HKJSRUH0��b�b^T�NfOoJ^V\l�VtL N0�2��}oOqbMFKHKLyF3gkbMg^N
c�b^WIR^_y_\e�R^_ V\FSOqVGNfm~��V0gkN[V���b�b^T�NfOoJ^V\l�V0RUNIR^F2VG�jR^l�Tn_ VPH�btLyikV\FxHKLyc�`0HKJ^V!b^WaL wMLyF�bMc�N[bMl�V0OqbMl0l�bMF
TSW[b^hn_ V\l�N'X�L HKJzNfg^h�iML ejL NfL bMF0NfgkWac�R^OqVGN�R^FSi6iSL NfOGgkN[N�R�l�bjiML ��OGRUHKL bMF|bMcjHKJkV�NfOoJkV\lPV�HKJMRUH
Oqb^W[WoV\OqH�N
N[bMl�V'bMc3HKJkV�TSW[b^hn_ V\l�Nfm���V�TSWobKe^V�HKJMRUH�bMgkW�l�bjiML ��OGRUHKL bMFPbMc�HKJkV���b�b^T0NfOQJkV\l�V�L N��2��}oOqbMFKHKLyF3gkbMg^N
c�b^W2R^_y_de�R^_ V\FSOqVGN'bMcMVG��H�WfRUb^WfiSLyFSRUWo`�e^VGWoHKLyOqVGNfm

��LyFSR^_y_ `\pZXZV�TSW[VGN[V\FKH�RsTnRUWfR^l�VGH�WfLyOBc�R^lzLy_ `²bMcvNfOoJkV\lPVGN0h�RUN[V\i�bMF³��b�b^T³HKJSRUH�R^_y_ bfX�N�gkN�H�b
OqW[V\RUH�V ´�N[bMc�H�OqW[V\RUN[VGNfµ]bMF
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Õ TST�_ `�LyFkw�HKJSL N�TjVGWfl�gkHKRUHKL bMFzW[V\iSgSOqVGN�HKJ^VPNfgkh~iSL e�L NfL bMF�lzRUH�WfL �sH�bzHKJkVIh�_ bjO£¢3}oiMLyRUw^bMFSR^_�c�b^WflA
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¬  p�Lym V\myp�L N2OqbMl�Tjb^N[V\izbMc���}ÖHKJ
V\FKH�WfL VGN!bMc�Ù�� Þ H�WaR^FkNfc�b^Wfl�NYbMc�R^_y_e^V\OqH�b^W[N T
7"7h8
m²�kb^W�� ï °0XZV7JSR[e^VsH�b¡R^FMR^_ `3{GV R7_yRUW[w^VGWB×�E��¤�^ÚC[§×�E��¤�^Ú
lzRUH�WfL ���±X2L HKJ

e^V\OqH�b^W[N T ï © <
>
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< X ò � ¬ U R^FSiç×����^æ�Ú Y ï ×����^æ�ÚK© =
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W,W,W
= X ò � ¬ U R^iSikV\i�bMF¦H�XZb²NfLyikVGNfm�n�b^H�VHKJSRUH { ×��������^æ�Ú2ï g{ ×��^×�æJ/%�¦Ú5���^æ�Ú2R^FMiBHKJkV|V\L w^V\Fxe�R^_ygkVGN�bMcnHKJkVGNoV|h�_ b�OÖ¢�NBRUW[V6OqbMF�� gkwMRUH�V\mBEc

R^F|V\L w^V\Fxe�R^_ygkVBJSRUTSTjV\FkN'H�b|hjV2W[V\R^_yp�R^FSi�Oqb^WoW[VGN[TjbMFSikN!H�b|HKJ^V2h�_ b�OÖ¢ { ×��������^æ�ÚvX2L HKJ����ï±æm�^�^p
L H�FkV\OqVGNoNfRUWfLy_ `¤JSRUNtR^F7V\L w^V\FkNoT�R^OqVtbMc!iSLyl�V\FkNaL bMF³RUHt_ V\RUN[H6�^m²EGc�� L N�L H�N�OqbMlPT�_ VG�§V\L w^V\Fxe^V\OqH�b^W
b^hSHKR^LyFkV\iàc�W[bMl R^F¦V\L w^V\Fxe^V\OqH�b^W�bMc { ×��������^æ�Ú�p]RBT�R^L W0bMcZWoV\R^_�V\L w^V\FKe^V\OqH�b^W[N®LyF�HKJML N|Nfg^hSN[T�R^OqV
OGR^F�hjVzHKRU¢^V\FtH�bthjV\�4��R^FSi����nm0Ec�R^FBV\L w^V\Fxe�R^_ygkV �²L NsOqbMl�T�_ VG��p�HKJkVzH�XZb^}oiSLyl�V\F^NfL bMFSR^_�W[V\R^_
V\L w^V\FkN[TnR^OqV�Oqb^W[W[VGNoT�bMFMiSLyFkw
H�b\�7R^FSi g�6L N2R^_ N[b|N[T�R^FSFkV\i�h�` ���²R^FSiG���nm

Þ JML NZWoVGTSW[VGN[V\FKHKRUHKL bMF�bMc�HKJkV�Nfg^h�iML ejL NfL bMF�lzRUH�WfL �6R^_y_ bKX�N�bMF^V!H�b
��FMi]V\L w^V\FKe^V\OqH�b^W[N�R^FSi2V\L w^V\Fk}
e�R^_ygkVGN]bMc�HKJkVtlzRUH�WfL �¡gkNfLyF^w�V\L w^V\Fxe�R^_ygkVGN�R^FSi�V\L w^V\Fxe^V\OqH�b^WoN�bMc�Nfl0R^_y_ VGW|lzRUH�WfLyOqVGN { ×5��ÚPR^FMisHKJkV
lzRUH�WfL �~��mY�kb^W'VG�jR^l�Tn_ V\p�LyF
HKJkV0OGRUNoVIX2JkV\F�? ï���X�JSLyOoJ
X�Ly_y_dhjV0OqbMFkNfLyikVGW[V\itLyF
w^W[V\RUH�VGW�ikVGHKR^Ly_
LyF6HKJkV¦FkVG��H�N[V\OqHKL bMFSpvHKJkV¦l0RUH�WfLyOqVGN { ×�����Ú�RUW[V¦â'[¡â R^FSi¡OGR^F�h�V c�gkW[HKJkVGW�WoV\iSgSOqV\i6H�b���[K�^á
V\L w^V\FKedR^_ygkVGN²R^FSi®V\L w^V\Fxe^V\OqH�b^W[N6bMcJ�	[s�§lzRUH�WfLyOqVGN¦R^FMi¦bMF^V6å;[ å¤lzRUH�WfL � OGR^F²hjV§OqbMl�TngkH�V\i
VG��T�_yLyOGL HK_ `\m

uvR^OoJtV\L w^V\Fxe�R^_ygkV0bMc�HKJkV0Nfgkh~iSL e�L NfL bMF lzRUH�WfL �³L NsR^FsV\L w^V\Fxe�R^_ygkV�bMc�R
h�_ b�OÖ¢ { ×��������^æ�Ú�p � ï
�!P,P,PKæ�/à�Ib^W��!m0u�R^OoJ�V\L w^V\Fxe^V\OqH�b^W�OGR^F�hjV2b^hSHKR^LyF^V\ish3`�HKRU¢jLyF^w¦R^F�V\L w^V\Fxe^V\OqH�b^W�bMc�bMFkV�bMc¯HKJkV
h�_ b�OÖ¢�NfpdN[VGH�HKLyF^wzHKJkVPW[VGN[HYbMcMHKJkVPV\FKH�WfL VGN�H�b6°^p�R^FSi
H�WfR^FkNac�b^Wfl0LyFkwBL H2gkNfLyFkw ] pIm Þ JSL NIl�V\R^FkN�HKJSRUH
HKJkV�V\L w^V\Fxe^V\OqH�b^W[N¦JMR�e^V6N[`jl0l�VGH�WfL VGN0HKJMRUH6OGR^F¦h�V²gkN[V\i7H�b²VGN[HKRUh�_yL NfJçFkV\OqVGN[NfRUWo`¥OqbMFSiSL HKL bMFkN�bMF
_ b�OGRUHKL bMFzbMcnikbMlzLyFSR^FKH�V\L w^V\FKedR^_yg^VGN'bMcrHKJkVPNfg^h�iML ejL NfL bMF�l0RUH�WfL �jm

Õ OqbMFMiSL HKL bMFzbMc�HKJSL N'Hö`3TjV�X�RUN!TSW[b^Tjb^N[V\i�LyF§© åM«x¬Z× Þ J^VGb^W[V\l��^my�^Ú�m�Û!FSc�b^WoHKgSFSRUH�V\_ `\prHKJkV�TSW[b�bMc
bMcZHKJSRUH�HKJkVGb^W[V\lDL N7F^b^H6c�b^WflzR^_y_ `¨Oqb^W[WoV\OqH7RUN�W[VGTjb^W[H�V\iàLyF�HKJkV�T�RUTjVGWfáYN[bMlPV§RUN[NagSl�TSHKL bMFkN|bMF
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��L wMgkW[VIâ^my��
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LyFSiMgSOqV0R�T�R^L W�bMcnJkbMl�bMlPb^W[T�JSL NflPNYbMcnc�gSFSiMR^l�V\FxHKR^_�w^WobMgkTSNfp�X2JMLyOoJBRUW[V�R^_y_�Ú�


Ú Ô¨Û/*IÜÚ | Ö�× Ô.Ø�Ù } Û/OI Ú
R^FK`¨JkbMl�bMlPb^W[T�JSL NflÝÚ�I Ú L NsbMc�HKJkV¡c�b^WflÎ3�I q�3�pZX�JkVGW[VÁ3 ó�Ú�p0qàL N R^FàLyFxH�VGw^VGWam

Þ JSL N l�V\R^F^N�HKJMRUH�HKJ^V¡OqbMl�h�LyFkV\i J^bMl�bMl�b^W[T�JML Nfl L NsbMc�HKJkV³c�b^WflÕ3�I q � q c 3�mÁä~V\OGR^_y_ZHKJSRUH
HKJkV�X2LyFMiSLyFkw³F3gMl�hjVGW�bMc�HKJkV¦OGgkW[e^V¦LyF�Í c Ó t^°�u¦L NzHKJkV¦LyFMikVG�¦bMc�HKJkV®Oqb^W[WoVGN[TjbMFSiSLyFkw6V\_ V\l�V\FKH
bMc�HKJkV�c�gSFSiSR^l�V\FKHKR^_�w^W[bMgkT�m Õ N�Å�×5ÇÚ�L NBR|NfLyl�T�_ V�OGgkW[e^V\pYL HBOqb^W[W[VGNoT�bMFMikN2H�b7HKJkV�V\_ V\l�V\FKHB�0bMc
HKJkV³c�gSFSiSR^l�V\FKHKR^_vw^W[bMgkT�m ��VûJMR�e^V�NfJkbfX2F®HKJSRUH�Ì�×5Å�×5ÇÚ�Ú7ïÎÅ � ×5ÇÚ�JSRUN LyFSi^VG��������æ�m Þ JkV
X2LyFSiMLyFkwsF�gSl�hjVGWZbMcMHKJkVzOqbMl�Tjb^NfL HKL bMF	z Ì ò �U×5Å � ×5ÇÚ�Ú l2g^N[H�h�VzR
l�gS_ HKL T�_ VPbMcª�y�;� æ�m�Ü~bfXvVGe^VGWap
h�`çRUN[NfgSlPTSHKL bMF�bMc�HKJkV ��V\lzl0R�L HBL Nt�0b^W�}o�^á'RUNBæ6Þ��6R^FMiG�ÂMýæ�p�HKJSL NBL N�Tjb^N[NfL h�_ V�bMFS_ `çLyc
�Æï¤�^m

EqH]XZbMgS_yishjVBikVGNfL WfRUh�_ V0H�b®Lyl�TSW[bfe^VzbMF�HKJ^Vt_yRUN[H|_ V\lzlzRtLyF RBF�gSl�hjVGWPbMc�XPR�`�NfmBØ�bMFSiML HKL bMFkN
_yL ¢^Vt��V\l0lzR|â^my�sRUW[V
TSWaLylzRUWfLy_ `®gkNoV\c�gS_nc�b^W!TMW[bKe�LyFkw�FkbMFk}o�2��}oOqbMFKHKLyF3gML H�`6bMc�R2NfOoJ^V\l�V\m Õ _ HKJ^bMgkwMJ
L H�L NzTjb^N[NaL h�_ V�H�bçOoJ^V\OÖ¢¡HKJkV®OqbMFMiSL HKL bMF�bMF7HKJ^VBX2LyFSiSLyF^w¡F�gSl�hjVGWtRUh�bfe^V²gkNaLyFkw�HKJkV�H�V\OoJMFSLy�3g^VGN
HKJSRUH
XZV�JMR�e^V¦ikVGe^V\_ b^TjV\iSp�HKJ^V7OQJkV\OÖ¢ L N�W[V\_yRUHKL e^V\_ `¤OqbMl�T�_ VG��R^FSi§JSRUN
H�b6hjV�TjVGWfc�b^Wal�V\i®c�b^WBR^_y_
e�R^_ V\FSOqVGNfm�EöH'XvbMgS_yi|hjV|ikVGNaL WfRUh�_ V�H�b7JSR[e^VBR]NfLylPT�_ VGW'TMW[bjOqV\iMgkW[V|c�b^W'WoV,��V\OqHKLyFkwsNfOQJkV\l�VGN�HKJSRUH�RUW[V
Fkb^H]� � }oOqbMFKHKLyF3g^bMgkNfm��kb^WYVG��R^l�T�_ V\p�HKJML NYT�b^H�V\FKHKLyR^_y_ `�OGR^F�h�V�R^OoJML VGe^V\iBikVGNfOqWfL hnLyFkwsOqbMF^N[H�WfR^LyFKH�N�bMF
HKJkV
Oqb3VGü�OGL V\FKH�NYbMcdHKJkV'NfOoJ^V\l�VGN]R^FSi]V\L w^V\FKe^V\OqH�b^W[N�HKJMRUHvXZbMgS_yi�Lyl�T�_ `tOqbMFSiSL HKL bMF^NZbMc�HKJ^V
�SV\lzlzR^m

¶�·�ß À!¾Qº4à+áoÄ�â±¾oº4à À!Â¯Ã�Ä~ÅÆÄ�Ç
�SOQJkV\l�VGN�X2L HKJ6_ bjOGR^_yL {\RUHKL bMF R^FMi�OqbMFKH�W[bM_rNfL {GVGNAã��|RUWoV2T�RUWoHKLyOGgS_yRUWf_ `®Lyl�Tjb^W[HKR^FKH�LyFzTSWaR^OqHKLyOqV�
]R^_y_
XZV\_y_ }Ö¢jFkbfX2F�NfOQJkV\l�VGNPhjV\_ bMFkw�H�b�HKJML N�OG_yRUNoNPb^W�L H�N0R^FMR^_ b^w�c�b^W�HKJkVB�3gMR^ikWfLy_yRUH�VGWfR^_ }Öh�RUNoV\i�NfOoJkV\lPVGNfm
EqH!c�bM_y_ bKX�NIc�W[bMl¥HKJkV�ikVG�nFSL HKL bMF]bMc�HKJkV�_ b�OGR^_yL {\RUHKL bMFBR^FSi�OqbMFxH�WobM_\NaL {GVGNZHKJMRUHvHKJkV'N[H�V\FSOGLy_ N]�kHK×�ë õ ìqíjÚ
bMc�NfgSOoJ6Nagkh~iSL ejL NaL bMFtNaOoJkV\l�VGN6lzR�` LyFSOG_ygSikV �U}oFkV\L wMJKhjb^WfJkb�bji^N�c�b^WzVGe^V\F7e^VGWoHKLyOqVGNÁä óåä õ R^FSi
�U}oFkV\L wMJKhjb^WfJkb�bjikNPbMc¯HKJkV�H�XZbBVGe^V\F F^V\L wMJxhjb^W[NPbMcZR^F�bjiMi�e^VGW[H�VG�7í�ósä õ�æ � Ó ä õ m�u���R^l�T�_ VGN]bMc



�^«^°
NfgSOQJ�N[H�V\FMOGLy_ N�RUWoVINfJkbfX2FtLyF���L wMgkW[V�â^m-�^m Þ JkV|FSR^l�V ´�NfLyFkwM_ V�WfLyFkwMµ�XPRUN!Nfgkw^w^VGN[H�V\i|h�`�HKJ^VINfJSRUTjV
bMcrN[H�V\FSOGLy_ Nfm��kVGe^VGWfR^_dW[V\RUNobMFkN�lzRU¢^VIHKJSL N�OG_yRUN[N'bMcSNaOoJkV\l�VGN'T�RUW[HKLyOGgS_yRUWa_ `�LylPT�b^WoHKR^FxHo

ç9è Y¨é ��ê Y�ë �SlzR^_y_dNoH�V\FSOGLy_ N�R^_y_ bfX¨VGü�OGL V\FKH�Nagkh~iSL ejL NaL bMFSm
ì é �2íVî é�Y¨é�ï�ë EcSHKJkV�N[H�V\FSOGLy_ NYXZVGW[V0_yRUW[w^VGWfp�XZV�XvbMgM_yi�JSR�e^VPH�bBikVGNfL wMF�WagS_ VGNIc�b^W]R!e�RUWfL VGH�`�bMc�OGRUNoVGN"


c�b^WZVG�jR^l�Tn_ V\p�Lyc3XZV'XZVGW[V'H�bsLyFSOG_ygMikV�HöXvb�WfLyFkw^NPLyFxH�b2HKJkV!N[H�V\FSOGLy_�c�b^W�R^F]b�iSiPe^VGWoH�VG�jpjRUHP_ V\RUN[H
bMF�HKJ^V�H�b^Tû_ VGe^V\_�XZV
XvbMgM_yi�JSR�e^V
H�b¦ikVG��F^V2WfgM_ VGN�c�b^WzRsæa}Öe^VGW[H�VG�7NfgkW[W[bMgMFSikV\i�h�`Be^VGW[HKLyOqVGN
bMcMe�R^_ V\FSOqVGN+3 � P,P,Pð3 _ á�LyFkN[H�V\R^i
bMc�Rzc�R^lzLy_ `|bMcSWfgS_ VGN�TnRUWfR^l�VGH�VGWfL {GV\i
h�`�R!NfLyFkwM_ VPT�RUWfR^lPVGH�VGWæ�p�XvV|F^VGV\iBRzc�R^lzLy_ `sbMcSWfgM_ VGN�X2L HKJBLyFk�nFSL H�V0F3gMl�hjVGWYbMcrT�RUWfR^l�VGH�VGWoNfm

ñ ��ê���ò l î é�ï�ë Þ JML N²c�R^lzLy_ `�bMc�NaOoJkV\l�VGN§LyFSOG_ygSikVGN�hjb^HKJ¤LyFxH�VGWoT�bM_yRUHKLyF^w R^FSi¤RUTMTSW[bK��LylzRUHKLyFkw � �
NaOoJkV\l�VGNaá�HKJkVGW[VtRUWoVtFkb �2��}oOqbMFxHKLyF�gkbMgkN�LyFxH�VGW[TjbM_yRUHKLyFkwtNfOoJkV\lPVGN|LyF�HKJkVBc�R^l0Ly_ `�bMc¯NfOoJkV\lPVGN
X�L HKJ
NfgkTSTjb^W[H�NfL {GV��^m

�SOQJkV\l�VGN2c�W[bMl HKJML NIc�R^lzLy_ `�JSR[e^V]Nfgkü�OGL V\FKHK_ `sNflzR^_y_�F�gSl�h�VGWYbMcMT�RUWfR^lPVGH�VGW[N�H�btlzRU¢^V|R^OQJSL VGe�}
RUh�_ V�HKJkV�w^bMR^_�bMc�OqbMlPT�_ VGH�V0OoJSRUWaR^OqH�VGWfL {\RUHKL bMF�bMc�� � }oOqbMFxHKLyF�gSL Hö`�TMW[b^TjVGW[HKL VGN�bMc¯R^_y_�NfOoJ^V\l�VGNILyF2HKJSL N
c�R^lzLy_ `já�HKJkVYH�b�bM_ N'ikVGe^V\_ b^TjV\izLyF!HKJSL N�HKJkVGNaL N'OGR^F!N[VGW[e^V2RUN�RPc�bMgSFSiMRUHKL bMF�c�b^W�NfgMOoJ�OoJMRUWfR^OqH�VGWfL {\RUHKL bMFSp
R^FSi
XZV|Jkb^TjV�HKJSRUH2R0l�b^W[V]b^W2_ VGNoN�OqbMl�T�_ VGH�V�R^FSR^_ `3NaL N�X2Ly_y_dhjV0ikbMF^V0LyF
HKJkV|FkV\RUWoVGN[HIc�g^HKgkW[V\m

�SLyF^wM_ V2WfLyF^wzNfOoJ^V\l�VGNzJSR�e^V�Nfgkh~iSL e�L NfL bMFtl0RUH�WfLyOqVGN�X2L HKJzhn_ bjO£¢3N!bMcjNfL {GV�Eèï â^m�EqH�L N!T�b^NoNfL h�_ V
H�b�NfJkbKXàHKJSRUHvHKJkV�h�_ b�OÖ¢�NPJSR�e^VzRYTnRUW[HKLyOGgS_yRUWPc�b^Wfl¥HKJSRUH�R^_y_ bKX�NIgkNvH�bIW[V\iMgSOqV�HKJkV
R^FSR^_ `�NfL N�bMc�HKJkV\L W
N[H�WfgMOqHKgkW[VPH�bzHKJkV�R^FSR^_ `3NaL N�bMcrHKJkV]N[H�WfgMOqHKgkW[V�bMc&�¾[%�!h�_ b�OÖ¢�Nfm

��V�N[HKRUW[H�h�` l0RU¢jLyFkw�NoVGe^VGWfR^_�NfLylPT�_ V�b^hSN[VGW[e�RUHKL bMFkN7RUh�bMg^H�HKJkV¦Oqb3VGü6OGL V\FxH�N�bMcvHKJkV�NfOoJ^V\l�V
LyF�HKJkV
W[VGwMgS_yRUW�OGRUN[V\á�HKJkVBF�gSl�h�VGW�bMc�N[`�lzl�VGH�WfL VGN0LyF�HKJSL N0OGRUNoVtL N0JSL wMJkVGWPHKJSR^F�LyF�HKJkVBæa}ÖW[VGwMgM_yRUW
OGRUN[V\p�R^FSi6R^_y_MT�b^NoNfL h�_ VINaOoJkV\l�VGN0RUWoVsc�gS_y_ `¦OoJMRUWfR^OqH�VGWfL {GV\ish�`�å7Oqb�VGü�OGL V\FKH�N

ø
ì < ì = ì,bzRUN�NfJ^bKX2F6LyF

��L wMgkW[VBâ^my��×�h�`²RUü�FkVBLyFKedRUWaLyR^FSOqVGó|ï����^�9/
ø
/ < /à� = Ú�m Þ J^VsF�gSl�h�VGW!bMc�TnRUWfR^l�VGH�VGW[N0OGR^FshjV

c�gkW[HKJkVGW�WoV\iSgSOqV\i
h�` OqbMFkNfLyikVGWfLyF^w�� � }oOqbMFKHKLyF3gSL Hö`BW[V\��gSL W[V\l�V\FKH�NfpdhngkHYHKJSL N�L N
Fkb^H�bMgkW'w^bMR^_�RUH'HKJSL N
TjbMLyFxHKm

��L wMgkW[V�â^m-��NfJkbfX�N�HKJkV0â�No`jlzlPVGH�W[`|Hö`3TjVGN�bMcMe^VGW[HKLyOqVGN�c�b^W�NfLyFkwM_ V]WfLyF^w�NfOoJkV\lPVGNfmLB]FkV0OGR^F�N[VGV
HKJSRUHZHKJkV�NoH�V\FSOGLy_ NIc�b^WZe^VGW[HKLyOqVGNYbMc�Hö`3TjVGN]×��^py°^Ú�p�×��^py�^Ú�R^FSi|×��^py�^Ú�ikbsFkb^HPOqbMFxHKR^LyF2HKJkV!VG�3H�WaRUb^WfiSLyFSRUW[`
e^VGW[H�VG��á�h3`6ikVG��FSL HKL bMFIbMcdHKJkV�_ bjOGR^_yL {\RUHKL bMF�NfL {GV\p�HKJkV�Oqb�VGü�OGL V\FKH�N2gkN[V\i�LyFIHKJSL N]OGRUN[V
JMR�e^V�H�b
h�V'HKJkV
Oqb�VGü�OGL V\FxH�N�c�b^W�HKJkV]W[VGwMgM_yRUW2OGRUN[V\m

Ø�bMF^NfLyikVGWfLyFkw!HKJkVZN[H�V\FSOGLy_dc�b^WnV\R^OQJ!H�`�TjVZXZVPOGR^F!N[VGV�HKJSRUH�HKJ^VZhn_ bjO£¢3N�bMc^HKJ^VvNfg^h�iML ejL NfL bMF�lzRUH�WfL �
JSR[e^VIHKJkV0c�bM_y_ bKX2LyF^w6c�b^WflA
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��L wMgkW[V�â^my��
�Ø�b�VGü�OGL V\FKH�NPc�b^W]R�NaLyFkwM_ V'WaLyFkwINfOQJkV\l�VzLyFIHKJkV'WoVGwMgS_yRUW]OGRUN[V\á
ø
p < p = p-ó�NfRUHKL Nfc�`6� ø

� � < �å = �³��ó�ï¤��h�`7RUü6FkV0LyFxe�RUWfLyR^FSOqV\m

��L wMgkW[VBâ^m-��
�âINo`jlzlPVGH�W[`BH�`�TjVGNPbMc�e^VGW[HKLyOqVGNIX2L HKJ|W[VGN[TjV\OqH�H�b�Wob^HKRUHKL bMFkN|c�b^W!NaLyFkwM_ V
WfLyFkw�NfOoJkV\lPVGNR^FSi
NoH�V\FSOGLy_ N�c�b^W�V\R^OoJ0H�`�TjV\m

ô ô ô ° ° °
ô ô ô ° ° °
ô ô ô ° ° °
ô ô ô ó = = b ò�c�d f _
ô ô ô ° = ó
ô ô ô ° ó =
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X2J^VGW[V ô i^V\Fkb^H�VGNBTjb^H�V\FxHKLyR^_y_ `±FkbMFk}Ö{GVGWob¡V\FxH�WfL VGNam �kbMl�V7bMc�HKJkV ô }ÖV\FxH�WaL VGN®OqbMgS_yi²hjV³lzR^ikV

VG��T�_yLyOGL HKpjh�gkH�L HzL N0Fkb^HzLyl�Tjb^W[HKR^FKH
c�b^WPbMgkW�T�gkW[Tjb^N[VGNam�EqH�L N0Lylzl�V\iSLyRUH�V\_ `¡OG_ V\RUW]HKJSRUH�HKJkVBlzRUH�WfL �
JSRUN'H�XZb0N[VGH�N!bMcrV\L w^V\Fxe^V\OqH�b^W[N0R^FMi
V\L w^V\Fxe�R^_ygkVGNfárHKJkVI�SW[N[HIL N�ikVG��FkV\i�h�`sHKJkV���[%�0lzRUH�WaL ��LyFzHKJkV
gkTSTjVGWv_ V\c�HYOqb^WfFkVGWfáaHKJkVvW[VGN[H�RUW[V�i^VG��FkV\iYh�`0R+�*[¹�'lzRUH�WfL �|LyF�HKJkV�_ bfXvVGW�_ V\c�H�Oqb^WaFkVGW�X�JSLyOoJ�ikVGTjV\FSikN
bMFS_ `�bMFzHKJkV�Oqb�VGü�OGL V\FKH�N!bMcrHKJkV2NfOoJ^V\l�V�LyFzHKJkVIW[VGwMgM_yRUW
OGRUN[V\áMHKJkV2V\L w^V\Fxe�R^_ygkVGNzR^FSi�V\L w^V\FKe^V\OqH�b^W[N
bMc�HKJML N0lzRUH�WfL �¡RUW[V
V\RUN[`�H�b¦OqbMlPT�gkH�V\m Þ JkV2V\L w^V\FKe�R^_ygkVGN�RUW[VGó3p = /sótR^FSi = ��ó3m|uvL w^V\Fxe^V\OqH�b^W[N
lzR[`�JSR�e^V�iSL Q�VGW[V\FKH�VG��TSW[VGN[NfL bMF^N�ikVGTjV\FSiMLyFkwPbMF]HKJ^V�õGb^WaiSR^FPHö`3TjV�bMc�HKJ^V�lzRUH�WfL ��mYÓ]L e^V\F2HKJSRUHZHKJkV
V\L w^V\FKedR^_ygkVGNPikbzFkb^H�ikVGTjV\FSi'bMF�HKJ^VYh�_ bjO£¢sF�gSl�hjVGWfp�Lyc^bMFkVYbMc\HKJkV\lßJMRUTSTjV\FkN�H�bPh�V]ikbMl0LyFSR^FxHKp�HKJkV
NfOQJkV\l�V�L N�F^b^Hs� � }oOqbMFKHKLyF�gkbMgkN�VG��OG_ygSiSLyFkw6N[VGe^VGWfR^_�VG��OqVGTSHKL bMFSR^_�OGRUN[VGNfá!LyFBw^V\F^VGWfR^_yp�HKJkV�TSWfLylzRUWo`
W[V\RUN[bMFzH�bzVG��R^lzLyFkV]HKJkVGNoV]V\L w^V\Fxe�R^_ygkVGN�L N�H�b�lzRU¢^V2NfgkW[V�HKJSRUH�HKJkVG` RUW[V|Fkb^HIikbMl0LyFSR^FxHKm

��LyFSR^_y_ `\pSHKJkV]N[H�WfgMOqHKgkW[VPbMcMHKJkV]h�_ b�OÖ¢~� L N

ô ô ° ° ° ° °
ô ô ô ô ° ° °
ô ô ô ô ° ° °
ô ô ô ô ° ° °
ô ô ô ô ó = = b ò�c�d f _
ô ô ô ô ° = ó
ô ô ô ô ° ó =

EGF
HKJSL N2OGRUNoV|R�å'[|å6lzRUH�WfL ��LyF
HKJkV|gkTMT�VGW]_ V\c�H2Oqb^WfFkVGW
JSRUN�H�bzhjV0OqbMFkNaLyikVGW[V\iSm
��V7OqbMFSOG_ygSikV�HKJSRUH�R^FSR^_ `3NaL NIbMc�HKJkV�N[H�WfgMOqHKgkW[V�bMcZR^Fx`7NfLyFkwM_ V0WfLyFkw�NfOQJkV\l�VzX2L HKJ�VG�3T�_yLyOGL HsOqb^}

VGü�OGL V\FKH�N�OGR^FBh�VBikbMF^VtLyF OG_ b^N[V\i¦c�b^Wfl R^_ HKJkbMg^wMJ�HKJkV�VG��TSW[VGN[NaL bMFkN|c�b^W]HKJkV�V\L w^V\FKedR^_ygkVGN�lzR[`6hjV
��gSL H�V|OqbMl�T�_yLyOGRUH�V\i6RUN�XZV]X2Ly_y_dNoVGV|LyFB�kV\OqHKL bMF�â^m-�^m

öÆ÷ùø$÷´ú û ü´ý*þOÿ��������	��
ðþ*ÿ������������ý�� ����� þ�����������������þ 
"!#��$&%Nÿ���%'���)(�*+�����	���
EqH!L N�V\RUNo`�H�bIN[VGV'HKJSRUH!c�b^W�R^F|LyFxe�RUWfLyR^FKHvNaOoJkV\l�V
L H!L NvNfgkü�OGL V\FKH�H�b2H�VGN[HvWoVGwMgS_yRUWfL H�`�bMFIbMFkV'bMgkH~bMc�æ
LyikV\FKHKLyOGR^_�N[VGwMl�V\FKH�N�NfgkWoW[bMgSFSiSLyF^w]HKJkVzæa}Öe^VGW[H�VG��m Þ JkV!NfR^l�VzRUTST�_yL VGNYH�b
HKJkV�H�VGN[H�bMc�L N[bM_yRUHKL bMFBc�W[bMl
{GVGW[b�, H�VGN[HKLyFkwBbMFkV0N[V\OqH�b^WIbMc�HKJkV�WfLyF^w¦L N]Nfgkü�OGL V\FKHKm
EGFsHKJkVtLyFh��V\OqHKL e�L H�`�H�VGN[HKpZLyc¯HKJ^VzTSW[bm��V\OqH�V\i
_ V\Fkw^HKJ¦bMc�HKJkV�T�RUW[H0bMcZHKJ^VthjbMgSFSiSRUWo`�OGgkWoe^V§OqbMFKHKR^LyFkV\i�LyF bMF^VtN[VGwMl�V\FKH�lzR�`³hjV®Ô��^æàR^FSiàL N
Fkb^Hz°�b^W0�^â��^æ�pjHKJkV\F�HKJ^V�H�b^HKR^_�_ V\Fkw^HKJ�NfJkbMgS_yi|hjVBÔ^m Þ J�gkNfprHKJkVBR^_ w^b^WfL HKJMl�N.-0/'1#2+30/04+506+7086R^FSi
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-0/'1#2'901#:+60;+/080:0ikbMFMÝ HPJMR�e^VPH�b�hjV
OQJSR^Fkw^V\i�RUHIR^_y_j×�HKJkV\L WILyFkTngkHvhjV\OqbMl�VGNYHKJ^V�OqbMFKH�W[bM_�FkVGH]c�b^WYbMFkV
N[VGwMl�V\FKH�WaRUHKJkVGW�HKJSR^F|c�b^W�HKJkV�X2J^bM_ V�WfLyFkwMÚ�m Þ JkV�bMFS_ `BOoJSR^Fkw^V'HKJSRUH'L NvW[V\�3gML W[V\i0LyF"-0/<1�2<9+1#:06+;0/+80:
L N�W[VGTn_yR^OGLyFkw0HKJkV0_ V\F^w^HKJkN�ÔzR^FMi��^â�X2L HKJtÔ��^ætR^FSiB�^â��^æ�m

= ò T é�ï ò l ò ë?> l î���ê Y � � Õ F¡Lyl�Tjb^W[HKR^FxH�b^hSN[VGWoedRUHKL bMF³RUhjbMgkH�R^_y_YR^_ w^b^WfL HKJSlPNtikVGNfOqWfL hjV\i§LyF�HKJSL N
N[V\OqHKL bMF L NsHKJSRUH�HKJkV³LyFkT�gkH6L N�R^_ XPR�`�N®RtN[VGHsbMc]LyFKH�VGW[edR^_�OqbMFKH�W[bM_vTjbMLyFxH�Nfá'HKJ�gkNfp�V\R^OQJ²HKLyl�V7HKJkV
R^_ w^b^WfL HKJSlPN²RUW[V�NfgMOGOqVGN[Nfc�gS_PLyF²VGN[HKRUh�_yL NfJMLyFkw¨� � }oOqbMFKHKLyF3gML H�` bMc�Nfgkh~iSL e�L NfL bMFSpYXZVûR^OqHKgSR^_y_ ` JSR[e^V
VGN[HKRUh�_yL NaJkV\i�� � }oOqbMFKHKLyF3gSL Hö`BFkb^H�c�b^W�bMFkVYNaOoJkV\l�VYhngkH�c�b^W�R�OqbM_y_ V\OqHKL bMF]bMc�NfOoJ^V\l�VGN~X2L HKJ'Nfgkü6OGL V\FxHK_ `
OG_ b^N[V2V\L w^V\Fxe^V\OqH�b^W[N�bMcrHKJkVPNfg^h�iML ejL NfL bMF�l0RUH�WfL �jm

Õ N2XZV6JMR�e^V0b^hMN[VGW[e^V\iSp�c�b^W�LyFKedRUWfLyR^FKH�NfOoJkV\lPVGN2XZV6FkVGV\iBH�b§OQJkV\OÖ¢¦W[VGwMgS_yRUWfL Hö`çR^FSi¦OqbMlPT�gkH�V
TSW[bm��V\OqHKL e^V�_ V\F^w^HKJzc�b^W!RZh�bMgMFSiSRUW[`|OGg^W[e^VYbMFS_ `�bMF�bMFkVYN[VGwMl�V\FKHKmnEGc¨q � R^FSi¹q c RUW[VIOqbMFkN[HKR^FKH'c�b^W'R^_y_æ4)¤æ

>
c�b^WvN[bMlPV
æ

>
p�R^FSiIHKJkV�OqbMFKH�W[bM_3N[VGHPikb�VGN!Fkb^HPOqbMFxHKR^LyF2HKJkV!X2JkbM_ V'WfLyFkwsc�b^WPæ4)¤æ

>
p\HKJkV\FIHKJkV

LyFSL HKLyR^_�iSRUHKR�c�b^W�R^_y_�æ') æ
>
RUW[V�ikVG��F^V\i�bMF|HKJkVINaR^l�V2Nagkh~OqbMl�T�_ VG��bMc�HKJkV�W[VGwMgS_yRUWzOqbMl�T�_ VG��p�Lym V\m

RUW[V�V\_ V\l�V\FKH�N�bMc�bMF^VPN[T�R^OqVzô�×�p]Ú�m Õ NYbMgkW�NfOoJ^V\l�VGN2RUW[VzRUü�FkVG}oLyFKe�RUWfLyR^FxHKp�TSW[bKe�LyFkwB�2��}oOqbMFKHKLyF3gML H�`
c�b^WsLyFSL HKLyR^_ZiSRUHKR6� > ó¨ô�×�p~ì�Í c [%Í c ÚIL N�V\��gSL edR^_ V\FKH
H�b�TMW[bKe�LyFkw²����}oOqbMFxHKLyF�gSL H�`�c�b^W�R^FK`ûRUü�FkVH�WfR^FkNac�b^Wfl0RUHKL bMF Z�Z ñ2� > ó ô�×�p�ì�Í c [~Í c Ú�p�X2JkVGWoV Z L NzVG��H�V\FSikV\i7H�bûR^OqH0bMF7HKJkVsN[T�R^OqVBbMc
LyFKH�VGW[edR^_re^V\OqH�b^W[N0LyF0HKJkV�b^h3e�L bMgkN�XPR�`\m Þ JkVsR^_ w^b^WfL HKJSl�NzikbMFMÝ H
JSR[e^V
H�b|hjV�OQJSR^Fkw^V\i�LyF6R^Fx`tX�R[`\p
VG��OqVGTSH�c�b^WZHKJkV'e�R^_ygkV!bMc�HKJkV!TSW[bm��V\OqH�V\i�_ V\F^w^HKJSp�X�JSLyOoJ�JSR�e^V�H�b�hjV�NfOGR^_ V\isLyF�R^F|RUTSTMW[b^TSWfLyRUH�V'X�R[`\m
EqH0L N]Xvb^WoHKJ�Fkb^HKLyFkwBHKJSRUH0L H0OGR^F�h�VBikV\iMgSOqV\i�c�WobMlÁN[`�lzl�VGH�W[`�HKJSRUH0Lyc¯HKJ^V�TSW[bm��V\OqH�V\i _ V\Fkw^HKJ c�b^W
bMFkV]NoVGwMl�V\FxH�L N�_ VGN[N�HKJMR^FBÔ^p¯L H2L N
_ VGN[N�HKJSR^F�Ô��^æ�pdN[bzVGe^V\FzHKJSL N�NfOGR^_yLyFkw7L N2Fkb^H�WoV\R^_y_ `�F^V\OqVGN[NfRUW[`\m

�Sg^TSTjb^N[V�XvV6OGR^F®OQJkb3b^NoV6RUü�FkV|H�WfR^FkNfc�b^WflzRUHKL bMF^NIbMc�HKJkV6LyFML HKLyR^_�iSRUHKR�� > ×�æ�ÚILyFBNfgSOoJ®R�XPR�`HKJSRUHPHKJkV�NoV\�3gkV\FMOqV�bMc¯e^V\OqH�b^W[Ns� > ×�æ�Ú]OqbMFKe^VGW[w^VGNIH�b²R�_yLylzL H0� > ×A@³Ú�m��Sg^WCB#DkVGWfp�RFECEagSl�VGB#DSRFB0c�b^WRIHK`àæJB#DkV�T�RIK W
bMc!ikbMlLKMHSRIH#B
VNK w^VNHxe�R^_ygkVOEPK EtgQH�Ky�3g^V7RIHSiJEfRFB#K Eo�SVOEJRqbQHSi�K B#K bQHIE�bMc���V\l0lzR�åMmyâ^m
Þ DkVNH§c�b^WtRIHx`;3�}oi�Kyl�VNHIESK bQHSR^_TKMH�B�VGWoedR^_VUWRqbQH�BKRIKMH�KMH^wç� > ×A@³Ú�pXB#DkVGW[VWK EtR�æ

>
EfgQR�DPB#DSRFBtc�b^WtR^_y_

æ')±æ
>
B#DkVYKMHQK B#KyR^_�iSRFBKR2e^VNRZB�b^WCEz� > ×�æ�Ú�RUW[V[KMHPU\m Þ DkVNHJKyc�XZV[RGRIH\B�VOE�B'W[VGwMgM_yRUWSK B�`§c�b^W]B#DkV�_MKylLK BE[VOBYbMc�KMH�K B#KyR^_�iSRFBKR^p¯RIHMi�RIH)KMH�B�VGW[e�R^_�RUW[bMg�HMi[K BKp�XvV\HkVGV\i.B�bGB�VOE�B2�2�£}�RqbQH�B#KMH�g�K Bö`�bQHS_ `7c�b^WY�^H�K B�V\_ `

lzRIHK`Be�R^_ VNH�RqVOE0æ'ã±æ
>
B�b�TSW[bfe^VB�2��}�RqbQH�B#KMH�g�K Bö`§c�b^W
RUWoh^K B�WfRUW[`Be�R^_ VNH�RqV\m�n�bIB�V.B#DMRFB_KMH\B#DkV�_MKylLK B

VNK w^VNHKedR^_ygkVOEIbMc'B#DkV.ESR�DkV\lPV[H^VGV\iPH^bIB'hjVIXZV\_y_ }ÖhjVNDSR�e^V\i¦RIHSi�c�b^W�VG�jR^lPT�_ V\p�lzR�`²RUTSTSW[bMRIR`D��^mbaOH
B#DkVOE[V)RGRFEoVOEfp�D^bKXZVGe^VGWfp����£}�RqbQH#B#KMH�g�K B�`ûc�b^W|_yRUW[w^V�æcDMRFE|l�bIECBK_ `PB#DkVGb^W[VOB#KMRGR^_�KMH�B�VGW[VOE�BKp¯hjVNRGR^g�E[V�bMc
VG�0B�W[V\l�V\_ `YEf_ bKXdRqbQHxe^VGWow^VNH�RqV2bMc�ikVGW�K edRFB#K e^VOE]B�bLB#DkV0_MKylLK BKm

��VsikVOESRqWSK hjVeB#DkV|R^_ w^b^W�K B#DSl c�b^WVB�VOECB#KMH^w6�2��}�RqbQH#B#KMH3gQK B�`BbMcnRLKMHKedRUWSKyRIH#BbE�R�DkV\l�Vsc�b^W�RUW[h^K B�WfRUW[`
e�R^_ VNH�RqV�g�E�KMHkw�RIHtR^iMi�K B#K bQHSR^_�c�g�H�RZB#K bQHgf+:0h02+80:+60i0/+2r×kjQp�È�ÉSÍÖÑKÌUÊKË¨§ ÎoÈ5½oÑxÚ�XlD�KMR`D)RqbMl�T�gIB�VOEmB#DkVgHkb^W[}
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lzR^_MK {GV\i[KMH#B�VGW[e�R^_<RqbQH�B�W[bM_'HkVOB]c�b^W�bQHkV�E[VGwMl�VNH#BZbMcnB#DkV�WSKMHkw�bMcoB#DkVLR�DSRUWaRIRZB�VGWSK ECB#KMR]lzRUTsXlK B#D2V\RIR`D
KMH#B�VGW[edR^_STjbQKMH�B"DSR[e'KMH^wLESK {GV|RFB2_ V\RFE�B�È�ÉSÍÖÑKÌUÊKË¨§ ÎoÈ5½oÑxm
n�b^WflzR^_MK {\RFB#K bQHPK E�wQK e^VNH
h�`6RIHBRUTMTSW[b^TSWSKyRFB�V\_ `cR�D^bIE[VNHBRUüJHkV�B�WfRIHIEfc�b^Wal bMc�B#DkVzlzRUTnp0B#DkVPbQHkV

c�b^WYXlD�KMR�D.B#D^VeE[V\�3g^VNH�RqVz� > ×�æ�ÚpRqbQHxe^VGWow^VOE
RIHSilB#DkV0_MKyl\K B"HkVOBqK ElHkbQHSikVGw^VNH^VGWfRFB�V\m Þ DkV�T�RUW�B#KMRGgS_yRUWR�D^bQKMRqVzbMc<B#DkV_B�WfRIHIEfc�b^Wal i^VGT�VNHMi�E'bQHgB#D^V�XPR�`rKMH�XlD�KMR`D\B#D^V[Rqb�VGüJROK VNH#BAE�RUW[V_E[TjVNROK �SV\iMm Õ E�XZV
XlKy_y_�E[VGVKMH²�kVNRZB#K bQH�E�â^m-�7RIHSi¦â^myª^pYRLESKyl�T�_ VsESRGR^_MKMHkw7h�`¡���&E�KMHM×5���^æ�Ú'Xvb^Wo¢+E�c�b^Wsl�bIECB[KMHxe�RUWSKyRIH#B
ESR`DkV\l�VOEfm

Þ D^V�c�g�H�RZB#K bQH[-0/'1#20f't0u�:0h02+v0w+x0x0/+208'y0u#i+:08+x0706'y�z+/0{�i�K Q�VGWCEzc�WobMl|B#DkVBc�g�HQRZB#K bQH�-+/<1�20f<t+u#:+h02
ikVOESRqW�K h�V\i)KMHtØVDSRUTQB�VGW�ª\KMHLB�XZb6RFE[TjVNRZBAE"
�B#DkVYRqbQH�B�W[bM_�HkVOBVB#DMRFB.K E�gIE[V\i)KMH�R^_y_�R^_ w^b^WSK B#DSleE_K E]B#DkV
HkVOB|c�b^W]bQHkV\E[VGwMl�VNH#B|RIHSiYB#DkVPRqbQH�ECBKRIH#BqB#DSRFBsK Esg�E[V\i c�b^WsR�D^VNRÖ¢<KMHkwtTSWobm��VNRZB�V\i®_ VNHkwIB#DWK EqE�RGR^_ V\i
g�ESKMH^wGB#DkV\Hkb^WflzR^_MK {\RFB#K bQH\B�WfRIH�Eac�b^Wfl0m

��V2bMlLK BVB#DkV0g�EagSR^_�RUW[wMgSl�VNH#BAE��2p�Ånp¯� �C} c p�Å �C} c m
-0/'1#20~+606+�0706+/0h'u#/<1^×AKMH#B�VGW[e�R^_ ESK {GV\Ú
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Þ D^V6RUW[wMgSlPVNH�BBÈ�ÉSÍÖÑfÌQÊfË¨§ ÎoÈ5½oÑqESDkbMgS_yiBhjVJR�DkbIEoVNH²RFE�_yRUW[w^V�RFE
T�bIE�ESK h�_ VzXlK B#D^bMg�B�lzRU¢<KMHkwPB#DkV

R^_ w^b^WSK B#DSl c�RIKy_ym
Þ DQK E�R^_ w^b^W�K B#DSl�RGRIH�hjVsc�gkWCB#D^VGW'w^VNHkVGWaR^_MK {GV\i[B�b�HkbQHk}�KMHKedRUW�KyRIH�BeESR`DkV\l�VOEfp�RqWoV\RFE[VGESR�D^V\l�VOE\KMH

T�RUWCB#KMRGgM_yRUWfm
aOHJB#D�K E�RGRFE[V¦R^_y_�æ�E[VGwMlPVNH�BAEzbMc�B#DkVsWSKMHkw¡lzR�`®h�V�i�K Q�VGW[VNH#BKm¡Ü~bfXvVGe^VGWK B[K E
W[V\RFEobQHSRUh�_ VYB�b

VG��T�VNRZB[B#DMRFBWRqbQH�B�W[bM_�EoVGwMl�VNH�BAErKMH®�S�3V\i²TjbIESK B#K bQHIE¦×�V\m wMm °¡RIHMi?�qæm�UåI�\Ú�R^_ E[b¥R^iSlLK BYEfgQK BKRUh�_ V
RUüJHkVlB�WfRIH�Efc�b^Wfl�EmEfg�R`DGB#DSRFB�RFEC��I�@�B#DkVNK W_RqbQH#B�W[bM_�HkVOBAEGRqbQHxe^VGW[w^V_B�b7R\HkbQHSi^VGw^VNHkVGWfRFB�V�_MKylLK B
RqbQH#B�W[bM_�H^VOBKm\aZBgK EsR^_ E[b6W[V\RFE[bQHSRUh�_ VsB�btVG��TjVNRZB"B#DSRFB.B#DkVJRqbQH#B�W[bM_�HkVOBIbMcnV\RIR`D�E[VGwMlPVNH�B[R�DSRIH^w^VOE
´FRqbQH#B#KMH3gkbMgIEf_ `jµZX.K B#DbB#D^VeH�gSl�hjVGW�bMc�EoVGwMl�VNH�BKá�h3` ´FRqbQH�B#KMH�gkbMg�EbR`DSRIHkw^VYXZV]l�V\RIHmB#DSRFB�RFEYæ�I�@
B#DkVzlzRU�<KylzR^_ji�K Q�VGW[VNH�RqV!h�VOBöXvVGVNH[H^b^WflzR^_MK {GV\i[RqbQH#B�W[bM_�l�VOESDkVOE�bMc�RIHx`LBöXvbtR^i�� RIRqVNH#BpE[VGwMl�VNH#BAE"K E
RUTSTSWobMRIR�D�KMHkw|{GVGW[bMmTaZBlK EGRG_ V\RUW]B#DMRFB.Kyc&B#DkVlESR�DkV\lPVIhjVNDSR�e^VOEGKMH\B#D�K E�XPR�`\p�K B.K E!TjbIECESK h�_ V"B�b6RUTST�_ `
B#DkVtR^_ w^b^WSK B#DMlèRUhjbKe^V\á�DkbKXZVGe^VGWfp�HkbKX±XZV)DSR�e^V\B�b¦g�E[VGB�XZb�T�RUWfR^lPVOB�VGWCE"
!bQHkV)Rqb^W[WoVOE[TjbQHSi�KMHkwgB�b
B#DkV]e�R^_ VNH�RqV\pQB#DkV]bIB#DkVGWmB�b�RIHkwMgS_yRUW'TjbIESK B#K bQH�bMc�B#DkVqEoVGwMl�VNH�B
×����S���^ætc�b^WbE[VGwMlPVNH�B_H3gSl�hjVGWL�¦Ú�m
aOH�R^iMi�K B#K bQHSpkXZVqDSR�e^VpB�bPhjVeRGRUW[V\c�gM_�RUhjbMg�B�VOECB#Kyl0RFB#KMHkwqB#DkV�TSW[bm��VNRZB�V\i�_ VNHkwIB#DGRqb^W[WoVNRZBK_ `\m�Ü~bfXvVGe^VGWap
B#DkVPw^VNHkVGWaR^_oECB�Wfg�RZBKg^W[VPbMc�B#D^V0R^_ w^b^WSK B#DSl±WoV\lzRIKMH�EVB#DkVeEaR^l�V|R^_ B#DkbMgkwQDGB#DkV0ikVOBKRIKy_ E�hjVNRqbMl�V�l�b^W[V
RqbMl�T�_MKMRGRFB�V\iMm

¶�·�� ����¿r¿MÄ~½<�G� À!Â¯Ã�Ä~ÅÆÄ
aOHLB#D�K E]E[VNRZB#K bQH�XZVsRIHMR^_ `3{GV_B#DkV�� � }�RqbQH#B#KMH3g�K Bö`�bMc&B#D^Vs��g�BAB�VGW[�M`�ESR�D^V\l�V2bMc�Ù�`<HSpnÓ�W[VGw^b^W[`§RIHSi
��VGe<KMH © �^°�pn�^�¬�mVa�BmBKgkWSH�E!bMg�BbB#DMRFB]B#DQK EmESR`DkV\l�V�TSW[b�iSg�RqVOE
� � EagkWfc�RIRqVOE'bQHS_ `²c�b^W!VG�+B�WaRUb^Wfi�KMHSRUW[`
e^VGWCB#KMRqVOE�bMc~e�R^_ VNH�RqVOE|åMp!ª�RIHMiK�^m²��VtVG��R^lLKMHkV[B#DkVth�VNDMR�e<K b^WzbMcXB#D^V�ESR�D^V\l�VBXlDkVNH�K B)K EHkbIB
Efl�b�bIB#DSá�B#DkVqHkbQHk}o�2��}�RqbQH#B#KMH3g^bMg�E'RUTSTjV\RUWfRIH�RqVYbMcNB#DkVpEfg^Wfc�RIRqVOEbK E�TMWSKylzRUWSKy_ `�iSgkV�B�bqB#DkVqRG_yg�ECB�VGW�KMHkw
bMcnVNK w^VNHKedR^_ygkVOEtc�b^W�_yRUWow^V|e�R^_ VNH�RqVOEfm Þ D�K EIb^hQE[VGW[e�RFB#K bQH�Efg^w^w^VOECBAEBRIH®RUTSTMW[bMRIR�D²c�b^WYRqbQH�ECB�WfgQRZB#KMHkw
�2��}�RqbQH#B#KMH3g^bMg�EbESR`DkV\l�VOE'XlD�KMR�D�XlKy_y_dhjV0c�g^WCB#DkVGWIikVGe^V\_ b^TjV\i)KMHGB#DkV0c�bM_y_ bfXlKMHkwsE[VNRZB#K bQH�Efm

öÆ÷��$÷´ú �W�����������´þ��åþ�
"�����r(�*N�����	�
Õ H�RFBAB�WfRIRZB#K e^V�c�V\RFBKgkW[VPbMc�B#DkV0��g�BAB�VGW[�S`sESR�DkV\lPV\K EVB#DSRFBpB#DkV�EfR^l�VeEoVOBYbMc Rqb�VGüJROK VNH�BAE_K E2g�E[V\isc�b^W
R^_y_db�iSi�e^VGWCB#KMRqVOEfm Þ DkV�ESR`DkV\l�VsK ElKMH#B�VGW[TjbM_yRFB#KMHkwMpdX.D�KMR�DBlPV\RIH�EVB#DSRFBIc�b^W�V\RIR�Dze^VGWCB�VG�sXvVgHkVGV\i.B�b
RqbMl�T�gIB�V]bQHS_ `sbQHkV]e�R^_ygkVsKMH�Í\��XlD�KMR`D)K EVB#D^VqEfR^l�V|c�b^W�R^_y_nEfgkh~i�K e<K ESK bQH�_ VGe^V\_ Efm Þ DkV\Rqb�VGüJROK VNH�BAE
bMc�B#DkVeESR`DkV\l�V|RUW[V"ESDkbKX.H�KMHB��K wMgkW[V|â^m åMm



�^«^â

��K wMgkWoV|â^m åª
 Þ D^VeECB�VNH�ROKy_dbMcQB#DkV|��g�BAB�VGW[�M`sESR`DkV\l�V\m

öÆ÷��$÷ùø ûc��%Nü��������\þ�
"������ _�´ý�����$&%Nü������

Õ EGKMH��^VNRZB#K bQH�E0â^my�sRIHSi7â^my�^pjXvVBRUTSTn_ `�B#DkVBÙ�� Þ B�bsb^h�BKRIKMH�R2w^VNHkVGWaR^_nc�b^WflzRsc�b^W�B#DkV
h�_ b'R£¢+EPbMc
B#DkVGEfg^h�iQK e'K ESK bQH�l0RFB�WSK �rH^V\RUW|R
e^VGWCB�VG�7bMc�edR^_ VNH�RqV7æ�m Õ EgK B]X�RFEIb^h�E[VGW[e^V\i�KMH¦�kVNRZB#K bQH¦â^my�^p B#DkV
VNK w^VNHKedR^_ygkVOEYbMc0B#D^VmEfg^h�iQK e'K ESK bQH0lzRFB�WSK ��RUW[V]B#DkV'VNK w^VNHxe�R^_ygkVOEYbMc�R�åJ[Iå�lzRFB�WSK ��p�R2c�R^lLKy_ `�bMc*�L[��
lzRFB�WSKMRqVOE�RIHSi_B#D^W[VGV]VNK w^VNHKedR^_ygkVOE4ó�ï¥°^p = /Kó�ï�/]���^�^â|RIHSi = �Kó�ïF/I���^�^â^m Õ EbB#DkVeE�R�DkV\l�VYK E
KMH#B�VGW[TjbM_yRFB#KMHkwMpnB#DkV0l0RFB�WSK �~�!p<K E'h�_ b<RÖ¢�i�KyRUw^bQHSR^_�X.K B#DB�zRIHSi { ×�°^Ú�bQHLB#DkV0i�KyRUw^bQHSR^_yp�E[bzXZV0lzR�`
RqbQH�ESKyi^VGW { ×�°^Ú]KMH�ECB�V\R^i|bMc!��m]��`®RUh�g�E[V2bMc�HkbIBKRFB#K bQH�XZVsikVNH^bIB�VlB#DkV'��[~�|lzRFB�W�KMRqVOEGKMH\B#DkV.B�b^T
_ V\c¡BlRqb^WSHkVGW�bMc�â¾[6â0lzRFB�WSKMRqVOE { ×��������^æ�Ú�pm�Æï¤°!P,P,PKæR/û�!h3`YB#DkVeEfR^lPV|_ VOBAB�VGW { m

�kb^WmB#DkV|��g�BAB�VGW[�M`sESR`DkV\l�VqB#D^VOE[V|lzRFB�WSKMRqVOEGDSR[e^VqB#DkV|c�b^Wfl

{ ×5��Ú�ï
�c � �¢ RqbIEa×��a��ÚO/ �£ RqbIEf×�å!��Ú / ��k¤ b ò�c ê�¥ / ��k¤ °

�c � �c b c ê¦¥ / ��k¤ b ò�c ê�¥ / ��k¤ b ¢ ê�¥ �£ / ��k¤ / ��k¤ b c ê�¥
� ° °

XlD^VGW[VJ�¥ïs�����^æ�m�ÙvVNHkbIB�V4� ¥ ìZ§ ¥ ìO¨ ¥ B#DkV[Rqb3b^WfiQKMHSRFB�VOE\Rqb^W[W[VOE[TjbQHSiQKMHkw\B�bgB#DkV�h�_ b'R£¢ { ×5��Ú�m
Û�ESKMHkw�RGR`DSRIHkw^VIbMc�Rqb�b^Wfi�KMHSRFB�VOEfp�§ ¥ ï�§ ¥ b ê¦¥ pdXvVgRGRIH
W[V\iSg�RqVeB#D^V|lzRFB�WSK �YB�b�R!W[V\R^_�c�b^WalA




�^«��
���^�+�³���UåRqbIEf×��a��ÚO/³���^Ô\RqbIEa×�å!��ÚD/]���^Ô\RqbIEa×5��Ú °

/]���^Ô\RqbIEa×��a��Ú*�©RqbIEk×5��Ú ���^Ô /I���^ÔLRqbIEa×5��Ú
� ° °

u¯�3T�RIHMi�KMHkw_B#DkVsRqbIESKMH^VOE�RFE�c�g�H�RZB#K bQHIE�bMc^RqbIEk×5��Ú�RIHSi�ikVNH^bIB#KMHkwJRqbIEa×5��Ú�ï�¨�pdXZVPw^VOB
���^ÔL�K���^��¨ c /©¨ ¢ /I���^Ô�¨ °
/]���^��¨O�+� ���£ ¨ ���^Ô /]���^Ô�¨

� ° °
Þ D^V\R�DSRUWfRIRZB�VGW�K ECB#KMR�TjbM_ `<HkbMlLKyR^_dbMcQB#D�K E
lzRFB�WSK �cK E

� � � /]���Uå¾/����^��¨,cC�©¨ ¢ ��cL� �âUå � ���âUå ¨,cL/1���^�^â�¨ ¢ �¾/ �âUå ¨,c
Û�ESKMHkwGB#DkV�ECBKRIHMiSRUWfi.EfgkhQECB#K BKg�B#K bQH.ª¦ï��¾/Gq����^p�XlD^VGW[V9qYK EpB#DkV\Rqb�VGüJROK VNH#B�bMcQB#DkVz�3gSR^i^WfRFB#KMR

B�VGWflzp�XvVsRGRIH�V\_MKylLKMHSRFB�V"B#D^V|�3gMR^ikWfRFB#KMRTB�VGWfl

ª � � / ��^«^� � �âUå ¨ c / ���åMÔ ¨ ¢ �©¨ ¤ /³������¨ £ ª
� �â^«^�^� � ª^ª�^�^ª^� ¨ ¢ � ����Uå^å ¨ £ � ���� ¨ � cL/³������¨ � > /

�^«âUå ¨ ¤ � �
�^â^Ô ¨,c

ï�ª � �7îr×A¨�ÚkªG�Krk×A¨�Ú
Þ D^VYH�gSl�h�VGW!bMc�WoV\R^_MWob3bIBAE\K EzikVOB�VGWfl\KMHkV\i|h3`�B#D^V.E�K wQH�bMc ` ï ×�î.���^Ú � �û×�rh�^�^Ú c m]aZBGRGRIH�hjV

ESDkbfXlH_B#DSRFB�îr×A¨�Ú¥ã¤°�c�b^W�R^_y_ ¨�m�aGc ` ã¤°]B#DkVqB#D^W[VGV]W[V\R^_dWob3bIBAE�bMc�B#D�K E�T�bM_ `<HkbMlLKyR^_�RUW[V

§ � ïF/]���cRqbIE]« � § c ï�/I���cRqbIEa×I« � � ���� Ú¬§ � ï�/I���cRqbIEa×I« � � å��� Ú
XlD^VGW[V�� ïrESK wQHS×�rkÚ  î� ���\p<RqbIE « ïFr��^���T��m
aGc ` )¤°^poB#D^VNH_B#DkVGW[V|RUWoVeB�XZbPRqbMl�T�_ VG� RIHSi�bQHkV]W[V\R^_dWob3bIBo


§ � ï�/]���cRqbIE�D « � § c ï��cRqbIESD « � �PjF® ���gESKMH�D « � § c ïF�cRqbIESD « � �j`® ���gESKMH�D « �



�^«^Ô
XlD^VGW[V�� ïrESK wQHS×�rkÚ ×� î� ���^Ú�p RqbIESD « ï�rh�^��� � mÞ D^V�VNK w^VNHKedR^_ygkVOE�bMc�B#D^V!lzRFB�WSK �gRGRIH�hjV�VG��TSW[VOE�E[V\i2RFEYc�g�H�RZB#K bQH�EnbMcn¨Iï =°¯ �f×5��Ú�paX.D�KMR�D.R�DSRIH^w^VOE

KMH�B#DkVYWaRIHkw^V2c�W[bMlà}o�TB�b|�^áNB#DkVYVNK w^VNHKedR^_ygkVOEPc�b^W'R�Efgkh~i�K e<K ESK bQH�lzRFB�WSK ��c�b^W~edR^_ VNHQRqV�æ�RUW[V�b^hQBKRIKMHkV\i
h�`"EfgkhQECB#K BKg�B#KMHkw\¨]ï¥�^ì�RqbIEa×5���^æ�Ú�ìORqbIE^×������^æ�ÚmP,P,P�RqbIEf×5��ÚXKMH#B�beB#DkVYVG�3TMW[VOECESK bQH�E�c�b^WXB#DkV�W[b�bIBAE~bMcNB#DkV
V\��gSRFB#K bQHtRUhjbKe^V\m Þ DkVPw^WfRUT�D�E�bMcQB#DkV]W[b�bIBAE2RUW[VqE�DkbKXlH)KMHB��K wMgkW[VOE�â^myªU}oâ^myÔ^m

Þ bPR`DSRUWfRIRZB�VGWSK {GV_B#DkV]VNK w^VNHIECB�Wfg�RZBKgkWoVIbMc�B#DkV|lzRFB�W�K �WRqbMl�T�_ VOB�V\_ `\pMXvVsR^_ E[bPHkVGV\iLB�b6ikVOB�VGWalLKMHkV
B#DkVLE�K {GV0bMc^B#DkV\õxb^WfiSRIHsh�_ b<RÖ¢0E�c�b^W�R^_y_�edR^_ygkVOE2bMcT¨JKMHYB#D^VzWfRIHkw^V\/I�!P,P,PK�^m Þ DkVOE[VLESK {GVOEYRGRIHBhjV
ikVOB�VGWfl\KMHkV\i0g�E�KMHkweB#DkV�c�bM_y_ bKX.KMHkw�RUW[wMgMl�VNH�BKmYÓ"K e^VNH|R��S�3V\iPVNK w^VNHxe�R^_ygkV4�IbMc { ×5��Ú�RIH]VNK w^VNHxe^VNRZB�b^W
�&±[K EIR]EobM_yg�B#K bQH
bMcnB#D^VPV\�3gSRFB#K bQHt× { ×5��Úa/6��U3Ú5�7ï¥°^m�Ù�K W[VNRZBK_ `YE[bM_ e'KMH^wGB#D�K EpE[`0ECB�V\lzp�XZV\RGRIH.E[VGV
B#DSRFB2�\RGRFE[VOE�RUW[VIT�bIE�ESK h�_ V\m
�^mq¨sï =°¯ �a×5��Ú!ï�°^mlaOHgB#D�K EsRGRFE[V�c�b^W0R�wQK e^VNH����ïÿ°.B#DkVGE[bM_ygIB#K bQH�bMc<B#D^VGE[`+E�B�V\l�K E|g�H�Ky��gkV
g^T�B�b¡RLE�RGR^_MKMHkw©RqbQH�ECBKRIH#BKm Þ D�K E�l�V\RIHIE.B#DMRFBsc�b^WsR0wQK e^VNH6e�R^_ygkV|bMc+�PB#DkVGW[VcK E�bQHM_ ` bQHkV
VNK w^VNHKe^VNRZB�b^Wfm�aGc�B#DkV\R`DSRUWfRIRZB�VGWSK E�B#KMR�TjbM_ `<HkbMlLKyR^_�DSRUTMT�VNHIE�B�bPDSR�e^VsRzikbMgkh�_ V�b^WmB�WSK T�_ VPW[b�bIBKp
H^VNRqVOECEfRUWSKy_ `[B#DkVGWoVsK E�bQHS_ `sbQHkVwõxb^WfiSRIH
hn_ b'R£¢�c�b^WbB#DMRFB�VNK w^VNHxe�R^_ygkV\pMXlD�KMR`D�DSRFEbB�bPDSR�e^VlESK {GV
��b^WA�^m Þ DkV[R�DSRUWfRIRZB�VGW�K ECB#KMRPTjbM_ `<HkbMlLKyR^_�DSRFE0RlB�WSK T�_ V
VNK w^VNHKedR^_ygkV6���Uå¦c�b^W\¨|ï �s×A¨|ï /]�
RGRIH6hjV�VG�'RG_ygMikV\i¡RFE)K BBikb3VOE�HkbIB
b<RORGgkWBc�b^WtRIHK`¦e�R^_ VNH�RqV\Ú�p'R6i^bMgkh�_ VsVNK w^VNHxe�R^_ygkV¦���Uåûc�b^W
¨�ï³²]°�Pyª�RIHSi¦R�ikbMgkh�_ V0VNK w^VNHxe�R^_ygkV c�b^WY¨)´�²]°�Py«^�^�^���^Ô^«^ª^°^ª^m Þ DkV�_yRFBAB�VGW
e�R^_ygkV0bMcp¨PK E
gQHS_MK ¢^V\_ `sB�b�hjV]B#DkVPe�R^_ygkV�bMc RqbIEn�������^æ�c�b^WIRIHK`w� RIHSisæ�p�R^_ B#DkbMgkwQD�XZV0i�KyiYHkbIBYVOECBKRUhn_MK ESD
B#DQK E!W�K w^b^W[bMg�Ef_ `\m.¨slzR�`rDSR�e^V�edR^_yg^V�°^myª�c�b^W!e�R^_ VNH�RqVOE��^ìGâ^ìG«!P,P,Pam2�^b^W�R^_y_re�R^_ VNH�RqVOEeB#DkV�°FB#D
hn_ b'R£¢cDMRFEl¨Iï¤�^p Kym V\myp DSRFE2R]B�W�K T�_ V]VNK w^VNHKedR^_ygkVs���UåMm

�^mq¨2ï¤°^m�aOH_B#D�K ElRGRFEoVqB#DkV|lzRFB�W�K �K EmESKyl�T�_ `
���^Ô ° °
° ���^Ô °
� ° °

RIHMi�DSRFE2Rzi^bMgkh�_ VPVNK w^VNHKedR^_ygkVs���^ÔPXlK B#Dt�AõGb^WfiMRIH�h�_ b'R£¢+E
RIHSiBR�E�Kyl�T�_ VPVNK w^VNHKedR^_ygkVs°^m
Û�ESKMHkwGB#DkV0R^_ w^b^W�K B#DSl±bMcn�kVNRZB#K bQH�E2ª^myâ0RIHSi�ª^m-�^pdXZVsRGRIH
e^VGWSKyc�`sB#D^V\RqbQHSi�K B#K bQH�E�bMcn��V\l0lzR�â^my�

c�b^W2R^_y_de�R^_ VNH�RqVOE'VG�<RqVGT�B¾�^m
��VsXlKy_y_ZikVOESRqWSK hjVsB#DkVPRGR^_MRGgS_yRFB#K bQHIEJKMHBw^WoV\RFB�VGWtikVOBKRIKy_TKMH�B#DkVHkVG�0BlE[VNRZB#K bQH6X.DkVGW[V\B#D^VG`çRUW[V



�^«^«
TjVGWfc�b^Wfl�V\i]c�b^W^B#D^V'�zb�i�K �SV\i���g�BAB�VGW[�S`�ESR`DkV\l�V\m���VeRqbQH�RG_ygSikV�B#DSRFB B#DkV�ESR�D^V\l�V]K EY� � }�RqbQH#B#KMH3gkbMgIE
bQHS_ `cKyc�B#DkV0_yRUW[w^VOECB'VNK w^VNHxe�R^_ygkVOEfpMVG�'RG_ygMi�KMHkwt�^p¯R^_y_dhjV\_ bQHkw\B�bLB#DkVPh�_ b<RÖ¢0E { ×��^Ú�RIHSi { ×�æH/û�^Ú�m

��K wMgkW[VOE�â^myªU}oâ^myÔGESDkbfX?B#DkVBlzRUwQH�K BKgSi^VOEPbMc¯VNK w^VNHKedR^_yg^VOE�c�b^WPedR^_ VNH�RqVOE��^p~â�RIHSi�Ô^m Þ DkVBlzRUw^}
H�K BKgSi^VOEIbMc�VNK w^VNHxe�R^_ygkVOE�RGRIHth�V0e'K EfgMR^_MK {GV\i®RFEYKMH�B�VGWCEoVNRZB#K bQH�E
bMcne^VGWCB#KMRGR^_v_MKMH^VOEY¨Bï �^p�RqbIEa×5���^æ�Ú�p
RqbIEa×������^æ�Ú�P,P,P�RqbIEk×5��Ú�X.K B#DqB#DkV�T�_ bIBAE�bMcoB#D^V�l0RUwQH�K BKgSikVOE�bMcdW[b�bIBAEYbMcoB#DkVGR�DMRUWfRIRZB�VGWSK ECB#KMR�TjbM_ `<Hkb^}
lLKyR^_¯RFE
c�gQH�RZB#K bQH�E�bMc�¨�m

��K wMgkW[Vûâ^myª�
¤u�K w^VNHxe�R^_ygkVOE�bMcVB#DkVEfg^h�iQK e'K ESK bQH l0RFB�WSK � c�b^W[B#DkVû��g�BAB�VGW[�M`µESR`DkV\l�Vûc�b^WBe�R^_ VNH�RqV
�^m Þ DkVGWoV6RUW[V �|VNK w^VNHxe�R^_ygkVOEzX.K B#D;õxb^WfiSRIHth�_ b<RÖ¢0E�bMc�ESK {GV �7×�ikbIBAE
XlK B#DrROK WSRG_ VOEfÚ�p��|VNK w^VNHKedR^_yg^VXlK B#D R�õxb^WfiSRIH�h�_ b<RÖ¢7bMc ESK {GV\�B×kB#D^VtikbIB]XlK B#D�RBi^bMgkh�_ V�ROK WSRG_ V\ÚIRIHMi �.ESKMHkwM_ VzVNK w^VNHKe�R^_ygkVOEfm Õ _y_VNK w^VNHKedR^_ygkVOE0XlK B#D�H^bQH�B�WSK e<KyR^_0õGb^WfiMRIH�h�_ b<RÖ¢0E)DSRUTSTjVNH[B�b�RqbQKMH�ROKyikV RIHSi²RUW[V�V\�3gMR^_�B�b¡���UåMm Þ DkVikbMlLKMHMRIH�B�VNK w^VNHKedR^_yg^V.KMH�B#D�K E]RGRFE[VlK E�B#D^VYbQHkVYXlK B#D�B#DkV�_yRUW[w^VOECBCõxb^WfiSRIHGRqV\_y_MRIHMi!h�V\_ bQH^wIEXB�b { ×�°^Ú�m

Õ E�E�DkbKXlHgKMH���K wMg^W[V
â^myª^p'HkVNRqVOE�EfRUW[`JRqbQHSiQK B#K bQH�E�bMc���V\lzlzR¾�^my«
c�b^W�BKRIHkw^VNH#BZTn_yRIHkV.RqbQH#B#KMH3gQK B�`
c�RIKy_�c�b^W'e�R^_ VNH�RqV��|×�R^iSi�K B#K bQHSR^_nRFECEfgMl�T�B#K bQH�E
RUW[VIe^VGWSK �MV\iJRqbMl�Tng�B#KMHkwLEfg^üJROK VNH�BK_ `�RG_ bIE[V�RUTSTMW[bK�<K }
lzRFB#K bQH�E'bMc�B#DkV|RUTSTSWob^TSWSKyRFB�Vwõ3RIRqb^h^KyRIH�EfÚ�m Õ E�RPW[VOEfgM_ BKpoB#DkVqEfg^Wfc�RIRqVOE�TSW[b�iSg�RqV\i�h�`gB#D^V]h�g�BAB�VGW[�M`
ESR`DkV\l�VsDSR[e^V�R]ESKMH^wMgS_yRUWSK B�`�X.DkVNHkVGe^VGWVB#DkVGWoVsK E2R�e^VGWCB�VG�sbMcre�R^_ VNH�RqVw�z×���K wMgkW[V�â^my�^�^Ú�m

u�K w^VNHxe�R^_ygkVOEbEaRFB#K Efc�`cHkVNRqVOECEaRUW[`PRqbQHSiQK B#K bQH�E2c�b^WYedR^_ VNH�RqVOE'åMpyª^pyâ^p-�^m'Ù�gkV�B�bGE[`�lzl�VOB�Wo`0XZV\HkVGV\i
B�bµRqbQH�E�KyikVGW�bQHS_ `²bQHkV�bMg�B�bMc!æPE[VGwMl�VNH#BAE0bMc�B#DkVWR�DSRUWaRIRZB�VGWSK ECB#KMR6lzRUT�Etc�b^W�æ³ï åMìGª^ì,�^mFBqH�RqV
B#DkV
VNK w^VNHKedR^_ygkVOEsRUW[V
¢'H^bKXlHSp&B#D^V�TnRIK W!bMcvikbMlLKMHSRIH#B�VNK w^VNHxe^VNRZB�b^W�EYK E\RqbMl�Tn_ VOB�V\_ `¡i^VG�^HkV\iSpngkTB�b
RYESRGR^_MKMH^wçc�RIRZB�b^Wap�h�`¤��W[V\R^_�T�RUWaR^l�VOB�VGWCE

ø
RIHSi = RIHMi¡R�RqbMl�T�_ VG�§T�RUWfR^lPVOB�VGWÁ� p'RFEsESDkbfXlH�KMH

��K wMgkW[V|â^myâ^m
Þ D^V�V\��gSRFB#K bQH�E�c�b^W��^HMi�KMHkwVB#DkVvedR^_yg^VOEnbMc

ø
p = RIHMi¾��RGRIH'hjV�b^hQBKRIKMHkV\i'h3`0RUTSTn_ `'KMHkw]Efgkh~i�K e<K ESK bQH
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$B"HkVVE[VNRZB�b^W�bMc+B#DkVlRqbQH#B�W[bM_&HkVOB�bMc+B#DkVlR`DSRUWfRIRZB�VGWSK E�B#KMR!l0RUT6c�b^W�B#DkV
�ZgIBAB�VGW[�S`_ESR�D^V\l�V\m

RIHSi�g�ESKMHkw"B#DkV
c�RIRZB�B#DSRFB�B#DkVGRqVNH#B�WfR^_r��WSKMHkwIEZbMc0B#DkVmEfgkh~i�K e<KyikV\izl�VOESD"ESDkbMgM_yiPhjVbESRGR^_ V\i2e^VGWCE�K bQH�E
bMc�B#DkVPWSKMHkwIE�bMcQB#D^V\KMH�K B#KyR^_�l�VOE�D
XlK B#D_ESRGR^_MKMH^w�c�RIRZB�b^W4��m�a°H_B#DQK E�X�R[`sXvV]��HSi
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��×��^â����³�^Ú
Ø�bQH#B�W[bM_XH^VOBAE|c�b^W"B#DkVzWSKMHkwIEIbMc�B#DkV)R`DSRUWfRIRZB�VGWSK E�B#KMR|lzRUTQE|c�b^WIedR^_ VNH�RqVOE2åMpyªtRIHSi �tRUW[VLESDkbfXlH

KMH ��K wMgkW[Vûâ^my«^m Þ DkV©R�DMRUWfRIRZB�VGWSK ECB#KMR®lzRUT·RGRIH²hjVPE�DkbKXlH�B�b¡hjV6W[VGwMgS_yRUW®RIHMi	KMH���VNRZB#K e^VçgIESKMHkw
bMgkW�R^_ w^b^W�K B#DSlzmû��V²ikbQHSÝ B0W[VGTSW[b�iSg�RqVYB#DkV®i^VOBKRIKy_ EDkVGWoV\á]RIH7VG��R^l�T�_ VtbMc�ikVOBKRIKy_ V\iàRIHSR^_ `0ESK E0bMc
W[VGwMgS_yRUW�K B�` RIHSi[KMHh��VNRZB#K e'K Bö`�K EYwQK e^VNH)KMH.B#DkVLHkVG�0BpE[VNRZB#K bQH�X.DkVGW[V�XvV�TSWobKe^VqB#DSRFBYbMg^WIl�bjiQK �^RGRFB#K bQH
bMc�B#DkVPh�g�BAB�VGWo�S`sE�R�DkV\l�VgK E2� � }�RqbQH#B#KMH3gkbMgIE�c�b^W�R^_y_de�R^_ VNH�RqVOEfm

aZBgK E�HkbIBYHkVNRqVOECEfRUW[`WB�brR`DkVNRÖ¢�� � }�RqbQH�B#KMH�g�K Bö`àc�b^WlB#DkV�e�R^_ VNH�RqV7â^pnhng�BqB#D�K E[K EBRIH�Kyl�Tjb^WCBKRIH#B
hjbMg�HSiSRUWo`�RGRFE[V�×���K wMgkW[V6â^m-�^Ú]RIHSicK BsDkV\_ TQEeB�b¦g�HSikVGWCE�BKRIHSisB#DkVzVNK w^VNH�ECB�Wag�RZBKgkW[Vtc�b^W]bIB#DkVGWsRGRFEoVOEfm
n�VNRqVOECEfRUW[`�RqbQHSi�K B#K bQH�E0c�RIKy_�c�b^WPe�R^_ VNH�RqVBÔ�
bB#DkVB_yRUW[w^VOECBPVNK w^VNHKedR^_ygkVtc�b^WH�¥ïÏ���^ÔYK EeEfl0R^_y_ VGWeB#DSRIH
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�u�K w^VNHxe�R^_ygkVOE!bMc�B#DkV"Efgkh~i�K e<K ESK bQH�lzRFB�WSK ��c�b^WmB#DkV0��g�BAB�VGW[�S`YESR`DkV\l�V|c�b^W�e�R^_ VNH�RqV|â^m

��K wMgkW[V7â^myÔ�
�u�K w^VNHxe�R^_ygkVOE
bMc^B#DkV\Eagkh~i�K e'K E�K bQH lzRFB�WSK �ûc�b^W"B#DkV7��g�BAB�VGW[�S`ESR`DkV\l�V6c�b^W�edR^_ VNH�RqV7Ô^mÞ DkV�lzRUwQH�K BKgSi^V�c�b^W^B#D^V�_yRUW[w^VOE�BnVNK w^VNHKe�R^_ygkVYbMc�B#DkVZ�SWCECB�h�_ b<RÖ¢ { ×5���^Ô^Ú�K E�_ VOE�E�B#DMRIHbB#D^V�lzRUwQHQK BKgSikVbMc�B#DkV0_yRUW[w^VOECB'VNK w^VNHxe�R^_ygkVsc�b^WVB#D^VqE[VNRqbQHSi
hn_ b'R£¢ { ×������^Ô^Ú�m
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B#DkV7_yRUW[w^VOECB�VNK w^VNHxe�R^_ygkV c�b^W���ïÑ���UåMm¦�zb^W[VGbfe^VGWfpVK B[K EYRG_ V\RUWBc�W[bMlÆ��K wMgkWoV6â^myÔ\B#DSRFBsc�b^WgDQK wQDkVGW
e�R^_ VNH�RqVOE�B#D^VVESK BKgSRFB#K bQHIXlKy_y_^hjVpB#DkVbEfR^l�V�
^B#DkV�e^VGWCB#KMRGR^_�_MKMHkV_¨]ï =°¯ �f×5���^æ�Ú�XlKy_y_Sl�bfe^VbB�blB#DkV�WSK wQD#B
RFE�¨cKMH�RqW[V\RFE[VOEBRIHSiJB#DkV�lzRUwQH�K BKgMikV|bMcXB#DkV�_yRUW[w^VOECB
VNK w^VNHxe�R^_ygkVBX.Ky_y_vikVNRqWoV\RFE[V\m�¨7ï =°¯ �a×������^æ�Ú
XlKy_y_TKMH#B�VGWCE[VNRZBGB#DkV�gkTSTjVGW[RGgkW[e^V RFBBR0TjbQKMH#BlB�bB#DkV _ V\c¡B
bMcb¨�ï =°¯ �a×5���^æ�Ú�RIHSiJB�bB#DkVsWSK wQD#B�bMc
¨ ï =°¯ �f×5���UåMÚ0c�b^Wtæ1) Ô^m Þ DkVGW[V\c�b^W[V\p�B#DkV�VNK w^VNHKe�R^_ygkVOE0bMc~h�_ b'R£¢ { ×5���^æ�Ú!XlKy_y_nhjV�R^_ X�R[`+E7_ VOECE
B#DSRIHqB#DkV2_yRUW[w^VOECBvVNK w^VNHxe�R^_ygkV!bMc { ×������^æ�Ú�m Þ D�K E'c�RIRZB]RGRIH]h�V�VOECBKRUh�_MK ESDkV\i]TSW[VNROK E[V\_ `tRIHMR^_ `3{NKMHkwlB#DkV
VG��TSW[VOECESK bQHIE2c�b^WbB#DkV]W[b�bIBAE�bMc�B#DkV\R�DMRUWfRIRZB�VGWSK ECB#KMR�TjbM_ `'HkbMl\KyR^_ym

��K wMgkW[V|â^my«�
'ØVDSRUWfRIRZB�VGW�K ECB#KMRIlzRUTQEIc�b^WmB#DkV0��g�BAB�VGW[�S`YESR`DkV\l�V\pde�R^_ VNH�RqVOE�åMpyª^p-�^m
�kb^WalzR^_y_ `\pIc�RIKy_ygkW[V6bMc�B#DkVtVNK w^VNHKe�R^_ygkVOE[B�b�EaRFB#K Efc�`¸B#DkV�HkVNRqVOE�EfRUW[`�RqbQHSiQK B#K bQH�E|TMW[VNRG_ygSikVOEgB#DkV

ESR`DkV\l�V�c�W[bMl¤h�VNKMH^w|�2��}�RqbQH#B#KMH3gkbMgIEfmYÜ~bfXvVGe^VGWap<K B]K E!gIE[V\c�gM_�B�bIVG��R^lLKMHkVmB#DkV�hjVNDSR[e'K b^WZbMc+EfgkWfc�RIRqVOE
w^VNHkVGWfRFB�V\i³h3`	B#DkVcESR`DkV\l�VµH^V\RUWBVG�+B�WaRUb^Wfi�KMHSRUW[`àTjbQKMH�BAEam �^W[bMl¹B#DkVûc�RIRZB�B#DSRFB)B#DkVûikbMlLKMHSRIH#B
VNK w^VNHKedR^_ygkVOE�bMc�B#DkVsE�R�DkV\l�V�RUW[V�_ b'RGRFB�V\i�KMH)B#DkVgE[VNRqbQHSith�_ b<RÖ¢ bMc�B#D^VsEfg^h�iQK e'K ESK bQH®lzRFB�WSK ��pnbQHkV
lLK wQD#BVKMHSc�VGW�B#DSRFBVKMH
R�EflzR^_y_0HkVNK wQDKh�b^W�Dkb3b�i�bMcIB#DkVZVG�+B�WaRUb^Wfi�KMHSRUW[`2e^VGWCB�VG��p�B#DkV�EfgkWfc�RIRqV�XlKy_y_xhjVNDSR[e^V
KMH0RVESKylLKy_yRUWvX�R[`LB�b"B#DkV�lzRUT0w^VNHkVGWaRFB�V\i]h�`tR�T�RIK WvbMc�VNK w^VNHxe^VNRZB�b^WCE"Rqb^WoW[VOE[TjbQHSi�KMHkweB�blB#DkVbEoVNRqbQHSi
h�_ b<RÖ¢�m Þ DkVOE[V�VNK w^VNHxe^VNRZB�b^WCE�TSW[b�iSg�RqVIRIl0RUTST^KMHkww@ � IÎÍ c B#DSRFB]K EeHkbIB�KMHh��VNRZB#K e^V�RIHSisK E!RIi^bMgkh�_ V
RqbKe^VGW�KMHkw�bQH®R\EfgküPROK VNH�BK_ `�EflzR^_y_�HkVNK wQDxhjb^WSD^b3b�i�bMc�B#D^V|VG�0B�WfRUb^Wfi�KMHMRUW[`�e^VGWCB�VG��m²Ü�bKXZVGe^VGWfpXB#D�K E
V,Q�VNRZB�bMc¡B�VNH)RGRIH�HkbIB�h�V�b^h�EoVGW[e^V\i�VGe^VNH�R^cºB�VGW
Rzc�VGX�Efgkh~i�K e<K ESK bQH.ECB�VGT�Efm

Þ D^V�W[V\RFE[bQHûc�b^WLB#D�K EK E\B#DSRFB6c�b^W�l0RIHx`rEfgkWac�RIRqVOELB#D^V®ikVNRqbMl�TjbIESK B#K bQH XlK B#D�W[VOEoT�VNRZBGB�b�B#DkV
VNK w^VNHKh�RFESK EPbMc<B#D^VlEfg^h�iQK e'K ESK bQH�lzRFB�WSK �rRqbQH�BKRIKMH�EPbQHM_ `�EflzR^_y_�RqbMl�TjbQHkVNH#BAELRqb^W[W[VOE[TjbQHSi�KMH^w\B�bYB#DkV
ikbMlLKMHMRIH�B'VNK w^VNHxe^VNRZB�b^WCEaá�RIHSi�_yRUW[w^VYRqbMlPT�bQH^VNH�BAELRqb^W[W[VOEoT�bQHMi�KMHkwLB�bgB#DkVIVNK w^VNHKe�R^_ygkVOEPbMc&B#DkV��SWCECB
h�_ b<RÖ¢®XlD�KMR�D§RUW[VcHkbIBBikbMlLKMHMRIH�BKpnh�gIBYRG_ bIE[VYB�b³ikbMlLKMHMRIH�BKmPaGcnXvV�RqbQH�E�KyikVGWBR\EagkWfc�RIRqV|XlDQKMR�DrK E
¢<HkbKXlHsB�b�RqbQH#BKRIKMH�RqbMl�TjbQHkVNH#BAEPbMc'EfgküJROK VNH#BK_ `²_yRUWow^VtlzRUwQH�K BKgSikV�Rqb^W[WoVOE[TjbQHSi�KMHkwsB�bgB#D^V.EoVNRqbQHSi
h�_ b<RÖ¢ç×���K wMgkWoV7â^my�^°^R^Ú�pXB#DkVNH�B#D^VsBöXlK ECB.ECBKRUWCB#KMHkwPB�b§RUTMT�V\RUW[KMH)B#DkVsEagkWfc�RIRqV0hjVNRqbMl�VOE�RUTST�RUW[VNH#BKm
n�bIB�V\B#DkVti�K Q�VGW[VNH�RqV0h�VOBöXvVGVNHBhjVNDSR�e<K b^WIbMc B#DkV���g�BAB�VGW[�M`JESR`DkV\l�V7RIHSigB#DkV��0bjiQK �SV\i ��g�BAB�VGW[�S`
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 Þ DkV
i�K QrVGWoVNH�RqV.KMH"B#DkV�hjVNDSR[e'K b^WZbMc¯R2�2��}�RqbQH�B#KMH�gkbMg�ETESR`DkV\l�V�×��zb�i�K �SV\i���g�BAB�VGW[�S`�ÚRIHSiYHkbQHk}o����}�RqbQH�B#KMH�gkbMg�EVE�R�DkV\l�V0×���g�BAB�VGWo�S`jÚ�m Þ DkV�_yRFBAB�VGWlDSRFE"RG_ bIE[VPVNK w^VNHKedR^_yg^VOE.KMH { ×5���^Ô^Ú�RIHSi
{ ×������^Ô^Ú�m Þ DkV�WSKMH^wPbMc\TjbQKMH#BAE'RUW[bMg�HMi]B#DkVYe^VGWCB�VG�
bMc3edR^_ VNH�RqV�Ô�X�RFE�w^VNHkVGWfRFB�V\i�g�ESKMHkw�B#DkV2c�b^Wfl�gS_yRb c  d f £ �³°�P-��b ¢  d f £ æ >S» c p0B�bJKMH�B�WobjiSgQRqV|R]ESK wQH�K �^RGRIH#B.RqbMlPT�bQH^VNH�BIRFBVB#D^V7´Uc�WoV\�3gkVNHQRq`jµ�å����^Ô^m

ESR`DkV\l�V�×���K wMg^W[V�â^my�^°UhXRGÚvXlD�KMR`D)K E��2��}�RqbQH�B#KMH�gkbMg�ELHkV\RUW!VG�0B�WfRUb^Wfi�KMHSRUWo`�T�bQKMH#B�bMc�e�R^_ VNH�RqV�Ô0RFEGK B
XlKy_y_xh�V�E�DkbKXlHlKMHpB#DkV]HkVG�+B^E[VNRZB#K bQHSmZ�kb^WnbIB#DkVGWTKMHQK B#KyR^_\l�VOESD^VOE B#DkV��ZgIBAB�VGW[�S`LRGRIH�TMW[bjiMg�RqV�Efl�b�bIB#Dk}
_ b�b^¢'KMHkw[EagkWfc�RIRqVOE]VGe^VNH c�b^WPedR^_ VNH�RqVOEsc�b^WPX.D�KMR�D�K B\K E\H^bIB0c�b^Wfl0R^_y_ `JEflPb3bIB#D ×���K wMgkWoVtâ^my�^�^R^Ú�m	BqH
B#DkV!bIB#DkVGWeDSRIHSiSp�KMH"B#D^V�T�RUWCB#KMRGgM_yRUWf_ `�ikVGw^VNHkVGWaRFB�VGRGRFEoV'bMcde�R^_ VNH�RqVA�^pNB#DkV
��g�BAB�VGWo�S`GESR�D^V\l�VLHkVGe^VGW
TSW[b�iSg�RqVOEpEagkWfc�RIRqVOEVB#DSRFB2_ b�b^¢YEfl�b�bIB#DB×���K wMgkW[V�â^my�^�^Ú�m

�kb^W0_yRUWow^V�e�R^_ VNH�RqVOEfp&B#D^VsRUTSTjV\RUWfRIHQRqV2bMc'B#D^Vsl�VOE�DkVOE�w^VNHkVGWfRFB�V\i|h3`)B#DkVs��g�BAB�VGWo�S`�ESR`DkV\l�V�K E
TSWSKyl0RUWSKy_ `ûikVOB�VGWflLKMH^V\i�h�`cB#DkV6c�RIRZBlB#DMRFBlB#DkV7_yRUW[w^VOECB�VNK w^VNHxe�R^_ygkVOE�bMc�B#DkV|h�_ b<RÖ¢0E { ×5�����^æ�Ú�RUW[V
RG_yg�ECB�VGWoV\i)B�b^w^VOB#D^VGW�×���K wMgkW[V â^my�^�Uh�Ú!WfRFB#DkVGW_B#DSRIHth�`�B#DkV�H3gMl�hjVGW�bMc�B#DkV�h�_ b'R£¢¦XlDQKMR�DrDSRFE_B#DkV
_yRUW[w^VOECB'VNK w^VNHxe�R^_ygkVOEfm�aZBlK E'T�RUWCB#KMRGgS_yRUWf_ `WKylPT�b^W�BKRIH�B2c�b^W.RqbMl0l�bQH²´FRGRUTS}o_MK ¢^V\µYRqbQHk�MwMgkWfRFB#K bQH�EmB#DSRFB
B#DkV
VNK w^VNHKedR^_ygkVOE2bMc<B#DkV
h�_ b<RÖ¢ { ×�°^ÚPRUW[V�RG_ bIE[VGB�b[B#DkV
VNK w^VNHxe�R^_ygkVOEYKMHgB#DkV
h�_ b'R£¢ { ×������^æ�Ú�m Þ D�K E
W[VOEfgM_ BAElKMHBR�Efg^Wfc�RIRqVPe^VGWo`cRG_ bIEoV"B�bJRqbQH�KMRGR^_^HkV\RUW2R�e^VGW�B�VG��X.K B#DB_yRUW[w^VIe�R^_ VNH�RqV\m

Õ E]XZV�XlKy_y_'E[VGV)KMHYB#D^V)HkVG�+BeEoVNRZB#K bQHSpvc�b^W0��b�b^T�Ý EqE�R�DkV\l�V\B#DkVtc�b^WalzR^_�W[V\��g�K W[V\l�VNH#BAE|c�b^W|�2��}
RqbQH#B#KMH3g�K Bö`¥RUW[V[EfRFB#K E[�MV\iSp�h�gIB.B#D^V[EfgkWfc�RIRqVOEzTSW[b�iSg�RqV\i�h�`WB#DkV[E�R�DkV\l�V²ikbQHSÝ BB_ b3b^¢rEflPb3bIB#D¡c�b^W
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 Õ B�VOB�WaRIDkV\ikW[bQHsK E�Efgkh~i�K e<KyikV\i�RIRORqb^WfiQKMHkw"B�bqB#D^V�b^WSK wQKMHSR^_r��g�BAB�VGW[�S`_ESR`DkV\l�V2×�bQH"B#DkV_ V\c¡BKÚ�RIHSi
XlK B#D�bMgkW2l�b�i�K �SV\i���g�BAB�VGW[�M`gE�R�DkV\l�V�×�WSK wQD�BKÚ�m
_yRUW[w^V]e�R^_ VNH�RqVOE�iSgkVeB�b�ReESKylLKy_yRUWlRG_yg�E�B�VGWSKMHkwzbMcrVNK w^VNHKedR^_ygkVOEam

Þ D^VOE[VYb^h�E[VGW[e�RFB#K bQHgKMHSi�KMRGRFB�VVB#DSRFB!c�b^WvTSWfRIRZB#KMRGR^_IE�R�DkV\l�VOE�K BmK EmKyl�Tjb^WCBKRIH#BXB�bsRqbQHIESKyikVGW�WoV\_yRFB#K e^V
lzRUwQH�K BKgMikVOE|bMcZVNK w^VNHKe�R^_ygkVOE�WfRFB#DkVGWgB#DSRIH¦bQHS_ `�B#DkV¡ikbMlLKMHSRIH#B0VNK w^VNHKedR^_yg^VOE¦RIHSi¸R`DSRUWfRIRZB�VGWSK ECB#KMR
lzRUT�E�w^VNHkVGWfRFB�V\i�h�`YB#DkV0ikbMlLKMHMRIH�B�VNK w^VNHKe^VNRZB�b^WCEfm

aOHgB#DkV)HkVG�0B�E[VNRZB#K bQH�XZVti�K ESRGg�E�E\DkbKX?B#DkVt��g�BAB�VGWo�S`)ESR`DkV\l�VJDMRFEeB�b�h�VBl�b�i�K �SV\isB�bBVNHIEfgkW[V
�2��}�RqbQH#B#KMH3gQK B�`®c�b^W2R^_y_de�R^_ VNH�RqVOE�RIHMiBR�e^bQKyi0VNK w^VNHxe�R^_ygkVYRG_yg�ECB�VGWSKMHkwMm

¶�·�¼ ½ ¾q¿�¾�À�Ä�¿�����¿M¿MÄ�½<�G� À!Â¯Ã�Ä~ÅùÄ
aOHeB#D�K E�E[VNRZB#K bQH2XvV
ikVOESRqWSK hjV
RIHSi0RIHSR^_ `�{GV�RIl�b�i�K �^RGRFB#K bQH2bMc0B#DkV
�ZgIBAB�VGW[�S`GESR`DkV\l�VbB#DMRFB�Rqb^W[WoVNRZBAE
E[bMl�VPbMc�B#DkVPTSW[b^hn_ V\l�EYbMcnB#DkVPb^W�K wQKMHSR^_0ESR�D^V\l�VPXlD�Ky_ VP¢^VGVGT^KMH^wGB#DkVeEfgkTSTjb^WCBvbMc�B#D^V]E�R�DkV\l�VeEalzR^_y_
RIHSi�Rqb�VGüJROK VNH#BAE2V\RFEo`cB�b�RqbMl�T�g�B�V\m��kbMl�V�VG��R^l�T�_ VOE2bMc EagkWfc�RIRqVOE]w^VNHkVGWfRFB�V\i²g�ESKMHkw�bMg^WqESR�D^V\l�V
RUW[VqE�DkbKXlH)KMHB��K wMgkW[V0â^my���
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WfRFB#DkVGWbB#DSRIH�g�ESKMHkw�XZb^WCECB"RGRFEoV]VOECB#KylzRFB�VOEfp�bQHkVsRGRIH_B�W[`sB�b�ikVNRqbMl�TjbIE[VeEagkWfc�RIRqVOE�bQH�W[VGwMgS_yRUW�w^W�Kyi�E
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RFEWK BsX�RFE�b^hQE[VGW[e^V\i²h�` Þ R^g^h^KMHß© â^�¬�p"D�K wQD^}oc�W[V\��gkVNH�Rq`�RqbMl�TjbQHkVNH�BAE�bMcVEfgkWfc�RIRqVOE RUW[VB�`�T^KMRGR^_y_ `
EflzR^_y_ym Þ DkVVEfR^l�V'b^h�E[VGW[e�RFB#K bQH�RUTST�_MK VOE�B�bgR�DMRUWfRIRZB�VGWSK ECB#KMRPlzRUTQE�bMc3TSWfRIRZB#KMRGR^_y_ `7g�E[V\c�gS_�Efgkh~i�K e<K ESK bQH
ESR`DkV\l�VOEfm�BqHkVslzR�`tVG�3TjVNRZB�B#DSRFB]ESK wQH�K �^RGRIH#BK_ `thjVOBAB�VGWLRqbQHxe^VGWow^VNH�RqV�VOECB#KylzRFB�VOE\RGRIH|hjV2b^hQBKRIKMHkV\i
c�b^W\KMH�B�VGW[TjbM_yRFB#KMHkw[E�R�DkV\l�VOEIW[VOECB�WSKMRZB�V\iYB�b¦_ bfX�}oc�W[V\�3g^VNH�Rq`rKMHQK B#KyR^_�iSRFBKR^m Þ D�K EPXlKy_y_�_ V\R^iYB�b�hjVOBAB�VGW
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Þ D^VsB�VOECBAE6c�b^W�K E[bM_yRFB#K bQHçc�W[bMl {GVGW[b³RIHSirKMHh��VNRZB#K e<K B�`rEfg�RORqVGV\ikV\i¡R^c¡B�VGWG�|b^Wt_ VOECEGEfgkh~i�K e<K ESK bQH
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Þ b�RqbMlPT�_ VOB�VYB#DkV ikVOESRqWSK T�B#K bQH�bMc�B#D^V��0b�i�K �SV\i²�ZgIBAB�VGW[�S`�ESR`DkV\l�V\p�XZVYECBKRFB�V[B#DkV�c�b^Wal2gS_yRFEBc�b^W
BKRIHkw^VNH#BAEBRIHSi�Hkb^Wfl0R^_ E�c�b^W"B#DkVsESR�DkV\lPV\m Õ E�iQK ESRGg�ECE[V\iWKMH¦�kVNRZB#K bQH;�^my�^°^my�LB#D^V\BKRIHkw^VNH#BIe^VNRZB�b^WCE
RGRIH
hjV\RqbMl�T�gIB�V\iBg�ESKMHkwB_ V\c¡B�VNK w^VNHKe^VNRZB�b^WCE�bMc�R]Efg^h�lzRFB�WSK ��bMc�B#D^VeEfgkh~i�K e<K ESK bQHslzRFB�WSK ��pdXlD�KMR`D�K E
b^h�BKRIKMHkV\i�h�`tWoVOECB�WSKMRZB#KMHkwYB#DkVBlzRFB�WSK �JB�b[B#DkV�lLKMH�KylzR^_�KMHKedRUWSKyRIH#B\HkVNK wQDKhjb^WSDkb�bjiSm
�kb^W"B#DkVB�zb�i�K }
�SV\iB��g�BAB�VGWo�S`sE�R�DkV\l�V\p�B#D�K ElK E
Rz�U}�HkVNK wQDKh�b^W�Dkb3b�i�c�b^W�W[VGwMgS_yRUW�e^VGWCB#KMRqVOE
RIHMiB�U}�HkVNK wQDKh�b^W�Dkb3b�iBc�b^W
VG�0B�WfRUb^Wfi�KMHSRUWo`�e^VGWCB#KMRqVOEfm Þ DkV7_yRFBAB�VGW)K EsiSg^V\B�bPB#DkV6c�RIRZB_B#DSRFBlB#D^VPKylzl�V\iQKyRFB�VcH^VNK wQDxhjb^WCE2bMc�RIH
VG�0B�WfRUb^Wfi�KMHSRUWo`�e^VGWCB�VG��RGRIH0h�VYRqbMl�T�g�B�V\i�g�ESKMHkw|bQHS_ `WKylzl�V\iQKyRFB�VYHkVNK wQDKhjb^WCE�bMc&B#D^V"EfR^l�V�e^VGWCB�VG�
bQH_B#DkVgRqbMRUWCE[VGW�_ VGe^V\_ym

Þ D^V�_ V\c¡B�VNK w^VNHKe^VNRZB�b^WCE!W[V\�3gQK W[V\i.B�bJRqbMl�T�gIB�V]BKRIH^w^VNH�B'e^VNRZB�b^WCE�RUW[V0iMgSR^_+B�bGB#DkVeEfgkh�e^VNRZB�b^WCE�bMc
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Rzc�g�H�RZB#K bQH�bMce�R^_ VNH�RqV\m
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_ bKXZVGWhjbMg�HSi2bMc�B#DkV\KMH#B�VGW[edR^_�c�b^W�¯  ê 7
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RIHSi�WobKX¥R^iSikV\i�bQHmB#DkVP_ V\cºB�RIHSimB�b^T�Ú�E[bGK BVK EnWoV\iSg�RqV\ibB�b]B#D^VPiQKyRUw^bQHSR^_
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Þ D^VGW[V\c�b^WoV\p¯c�b^WbB#DkVPVG�+B�WaRUb^Wfi�KMHSRUW[`se^VGWCB#KMRqVOE]B#DkVeBKRIHkw^VNH#B�e^VNRZB�b^W�E
RUW[VIwQK e^VNH�h�`

Ç � ï
_ ò �
]ê >
�  RqbIE �����æ ìÂÇ c ï

_ ò �
mê >
�  ESKMH �����æ ×�â^myÔ^Ú
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aOHB#D�K E7c�b^Wfl bQHkV�RGRIH�E[VGV�B#DSRFBsB#DkV�RqW[bIECE|TSW[b�iSg�RZB�K E6R[EfgSlýbMc�Hkb^Wfl0R^_ E0bMc�R^_y_�B�WSKyRIH^wM_ VOE
R^ih��RIRqVNH�B�B�bgB#DkV�e^VGWCB�VG�tT�_ygIE
R"ESRGR^_ V\igEfgSlßbMcXHkb^Wfl0R^_ E!bMc<B�WSKyRIHkwM_ VOE0c�b^Wfl�V\i0h3`�V\ikw^VOE0R^i�� RIRqVNH#B
B�bgB#DkVIe^VGWCB�VG��XlD�KMR`DtRUW[V.E[VGT�RUWfRFB�V\i|h�`¦RIHkbIB#DkVGW!V\ikw^V�VOB#RGmIØ�_ V\RUWf_ `\p�B#D�K E]EfgSl ikb�VOE_HkbIB�ikVGTjVNHSi
bQHeB#D^V�T�RUWCB#KMRGgM_yRUW]R�D^bQKMRqV!bMc'KMHSi^VG�3VOEvbMc0B#DkV�e^VGWCB#KMRqVOEfm Þ D�K E]RqbQHIECB�Wfg�RZB#K bQH�R^_ E[b"E�DkbKXVE�B#DkV�WoV\_yRFB#K bQH
hjVOB�XZVGVNHlB#DkV�VG��RIRZB�H^b^WflzR^_MRIHMi0RUTSTSWobK�<KylzRFB�V_H^b^WflzR^_QRqbMlPT�g�B�V\i�g�ESKMHkwqB#D^VbECBKRIHSiMRUWfieB�VNR`D�H�Ky��gkV
bMc�R�e^VGWfRUwQKMH^wPHkb^Wfl0R^_ Efm

Þ D^VqEfR^l�V�c�b^Wal2gS_yRFEGRGRIH0h�V�g�E[V\itc�b^W�RIHK`BbIB#DkVGW]ESR`DkV\l�V�c�b^W!XlD�KMR�DLB#DkV"Eagkh~i�K e'K E�K bQHtlzRFB�WSK �
c�b^W�l\KMH�KylzR^_�KMHxe�RUWSKyRIH#B)HkVNK wQDxhjb^WSD^b3b�i�K EBi�KyRUw^bQHMR^_MK {GV\i7h3`àÙ!� Þ p^EfgQR�D§RFEB��b�b^T RIHMi²�0b�i�K �SV\i
��b�b^T�ESR`DkV\l�VOE
ikVOESRqWSK hjV\i[KMHB�kVNRZB#K bQHIE�â^myª0RIHMiBâ^myâ^m

�kb^W�W[VGwMgS_yRUWYe^VGWCB#KMRqVOEmB#DkVeESK BKgSRFB#K bQH�K EpEobMl�VGXlDSRFB]l�b^W[V\RqbMlPT�_MKMRGRFB�V\iSáoB#DkVzlLKMHQKylzR^_<KMHxe�RUWSKyRIH#B
HkVNK wQDKhjb^WSDkb�bjiLKMHeB#D�K E]RGRFE[V_DSRFE�E�K {GV2�^prRIHMi�B#DkV�VNK w^VNHKe^VNRZB�b^WCEIRUW[V
_yRUW[w^VGW"
�RFE�B#DkV�edR^_ VNH�RqV_K E!â^pNB#DkV
H�gSl�hjVGW�bMc3TjbQKMH�BAE]KMH�B#DkVlKMHKedRUW�KyRIH�B�HkVNK wQDxhjb^WSD^b3b�iGK E'�^«^m�B#DkV2_ V\c¡B~VNK w^VNHKe^VNRZB�b^WCE"Rqb^W[W[VOEoT�bQHMi�KMHkw�B�b
B#DkV|i^bMlLKMHSRIH#BYVNK w^VNHxe�R^_ygkVOEGDSR�e^VlB#DkV0c�bM_y_ bfXlKMHkw7c�b^Wfl g�ESKMHkw)KMHSi^VG�'KMHkwti^VOESRqWSK hjV\i�KMHB�kVNRZB#K bQH�â^my��
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HkbQHSi^VGw^VNHkVGWfRFB�V\m
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B� KMH^VNúUW[úUTMTSW[bK�<KylLúFB#K bQH�VGW[W[b^W�Esc�b^Ws�0b�i�K �SV\i²�ZgIBAB�VGW[�S`cESR`DkV\l�V\ábè � ìOè c úUW[V0VGW[Wob^WCEc�b^W]RqbMl�TjbQHkVNH#BAEvbMc0B#D^V�lLúUT�p�è � c ì�è � c ì�è � c ì�è � c úUW[V�VGWoW[b^WCE!c�b^W�B#DkV�T^úUW�B#KMú^_MikVGWSK enúFB#K e^VOEfmLn�bIB�V]B#D�úFBVGW[W[b^W�E|_ VGe^V\_�bMg�B��3g�K B�V6�3g�KMR£¢j_ `�á^B#D�K EsKMHSiQKMROúFB�VOElB#D�úFB"B#DkVti�K Q�VGW[VNH�RqVzhjVOB�XZVGVNHWH^b^WflLú^_MK {GV\i¦l\úUT�Ec�b^W2_MúUW[w^VIenú^_ VNH�RqVOE_K E���g�K B�VeEflLú^_y_ym



�^�^Ô
¶�·`ý þ�¾"¾bÿ À!Â¯Ã�Ä~ÅùÄ

Þ D�K E.ESR`DkV\l�VsX�úFE)KMH#B�W[b�iSg�RqV\irKMH§Ø�mZ��b�b^T�Ý E_B#DkVOESK E®© åM°¬�m Þ D�K E[K E�bQHkV�bMc�B#DkVgESKyl�Tn_ VOECB2¢<HkbfXlH
� � }�RqbQH#B#KMH3g^bMg�ElEagkh~i�K e'K E�K bQHYESR�D^V\l�VOEfm BqH�B#DkVzW[VGwMgS_MúUW�l�VOESD�B#D�K E"E�R�DkV\l�V|w^VNHkVGWSúFB�VOEBikVGw^W[VGV�å
B�WSKMúIHkwMgM_MúUW\E[T�_MKMH^VOEfm Þ úIHkw^VNH#B0T�_MúIHkV�RqbQH�B#KMH�g�K B�` ×�VG�'K ECB�VNHQRqV�bMc�_MKylLK BJH^b^WflLú^_ EfÚ�bMc�B#D�K EsESR�D^V\l�V
XeúFEúIH�ú^_ `�{GV\iÂKMHû�Sb3b^T�Ý EgB#DkVOESK Eam±� � }oØ�bQH#B#KMH3g�K Bö`�úFE�ikVG�^HkV\i¸KMHç�kVNRZB#K bQHs�^my�tX�úFEsVOECB#úUh�_MK E�DkV\i
g�ESKMH^w�ä~VNKyc�Ý E"RqWSK B�VGWSK bQH�úIHMi[úIH�ú^_ `+B#KMRIl�VOB#Dkb�i�E]c�b^W�enú^_ VNH�RqVOE2g^TgB�bt�^°^°Ph3`%õ\mj��R�DKXZVNK B�{GVGW�© ª^«¬�m�aOH
B#D�K E]E[VNRZB#K bQH|XvVsg�E[V]bMg^W_ú^_ w^b^WSK B#DMl�EmB�b�VOECB#úUh�_MK E�D����£}�RqbQH#B#KMH�g�K B�`�bMc���b�b^T)ESR`DkV\l�V�c�b^W_úUW[h^K B�WSúUW[`
enú^_ VNH�RqV\m0B�h�E[VGW[enúFB#K bQH�E�B#D�úFBnXvV�lLúU¢^VqKMHpB#D�K E�E[VNRZB#K bQH�_ VNú^ibB�b_Kyl�TMW[bKe^V\i'e^VGWCESK bQHIE�bMc��Sb3b^T.ESR�D^V\l�V
ikVOESRqW�K h�V\i[KMHGB#DkVsHkVG�0BpE[VNRZB#K bQHSm

öÆ÷��$÷´ú  _�´ý�����$&%Nü�������Ì� _�´ý��Q��$ ��*n�hþ*ÿ���Ì � þ���$���ÿ¨ý��Q��*n��ÍP%'�����

�PúIHx`¡c úIRZBAE"ECB#úFB�V\icKMHgB#D�K EeE[VNRZB#K bQH�ROúIH�h�V�c�bMg�HSiKMHû© åM°¬VúIHSi³© ª^«G¬�m]��V�W[VGTSW[b�iSg�RqV.B#DkVOE[VBckúIRZBAE
DkVGW[V0c�b^WlRqbMl�Tn_ VOB�VNHkVOECEfm

Þ D^VI��b�b^TLESR�D^V\l�V�XeúFE!ikVG��HkV\iGKMHz�kVNRZB#K bQH��^my�^m Þ DkV"RqbQH#B�W[bM_QúIHMiz_ b'ROú^_MK {NúFB#K bQH.E�K {GVOE!c�b^W'��b�b^T
ESR`DkV\l�VsúUW[VIh�bIB#Dt�^m

Þ D^VIVNK w^VNHKe^VNRZB�b^WCEIbMc~�Sb3b^TPESR`DkV\l�V�úUW[V�ikVOB�VGWflLKMHkV\i0h�`�B�XZbsT^úUWSú^l�VOB�VGWCEA�cúIHSi
ø
ESD^bKXlHPKMH

��K wMgkW[V|â^my�^�^m

��K wMgkW[V|â^my�^��
CBqHkVeE[VNRZB�b^W!bMcQB#DkVsRqbQH#B�W[bM_�HkVOB�bMc�B#DkV\R`D�úUWSúIRZB�VGWSK E�B#KMR2lLúUT²c�b^W2�Sb3b^T)ESR�DkV\lPV\m

Þ D^VeEfgkh~i�K e<K ESK bQH�lLúFB�WSK �cKMHGB#D�K E.ROúFE[VsD�úFE�T�úUWCB#KMRGgS_MúUWf_ `YESKyl�Tn_ V]h�_ b<RÖ¢0E
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Þ D^VPVNK w^VNHxenú^_ygkVOE!bMc��ÜúUW[V0�^p����^Ô^p����^�^â\úIHMi =
>
/K���^Ô0×kE[VGV���K wMg^W[V|�^myÔzc�b^W�ikVG��H�K B#K bQH
bMc =

>
Ú�m

aZBmROúIHIh�VYVNúFE�Ky_ `�VOECB#úUh�_MK ESDkV\iIh�`si�K WoVNRZB]ROú^_MRGgS_MúFB#K bQHlB#D�úFB�B#DkV2ikbMlLKMHQúIH�B~VNK w^VNHKenú^_ygkVOEqúUW[V�hjbIB#D
���^ÔL�³×����UåMÚnRqbIE�×������^æ�Ú'c�b^Wlú^_y_�æ[úIHSi�úUW[VPVNK w^VNHKeoú^_yg^VOE'bMcrh�_ b<RÖ¢0E { ×������^æ�ÚbúIHSi { ×��^×�æH/û�^Ú5���^æ�Ú�m

�kb^W���b�b^TLESR`DkV\l�VIäbKMH^w _ DQúFEXB#DkVpESú^l�VbESK {GV"úFE!c�b^W�B#DkV2�0bjiQK �SV\i���g�BAB�VGW[�S`�áIB#DkV"RqbQH#B�W[bM_�HkVOBAEfp
DkbfXvVGe^VGWfp�úUW[V.EflLú^_y_ VGWLúIHSiPRqbQH#B#úIKMH0bQHM_ `�B#DkVIe^VGW�B#KMRqVOE0×��fì(�kì,��ÚvXlK B#D��|ï �!P,P,PKª^m2�kVGe^VGWSú^_�RqbQH�B�WobM_
HkVOBAE2c�b^W�W�KMHkwIElúUW[VeESD^bKXlH�KMHt��K wMg^W[V|â^m-�^°^m

��V\R`Dkb3bIEoVeB#DkVeESú^l�VLHkb^Wfl\ú^_MK {NúFB#K bQHtc�b^W�B#D^V\RqbQH�B�W[bM_<H^VOBAEYbMc�bQHkVeE[VGwMlPVNH�BYbMc�B#DkVLR�D�úUWSúIRZB�VGWo}
K ECB#KMR2lLúUT�úFE'XvVsg�E[V\iBc�b^WbB#DkV��zb�i�K �SV\iB��g�BAB�VGWo�S`[ESR�D^V\l�V\p Kym V\myp�ESROú^_MKMHkw0h�` c úIRZB�b^W����&ESKMHr×������^æ�Ú
ú^_ bQHkw�B#DkV�§3}�úU�<K Efm Õ Epú�W[VOEfgM_ BKpaXvV�w^VOBVúmRqbQHKe^VGW[wQKMHkweEoV\�3gkVNHQRqVvXlK B#D_HkbQHMikVGw^VNHkVGWSúFB�V]_MKylLK BKp�E�KylLKy_MúUW
B�bLB#DkVIbQHkVeESDkbfXlH�KMHB��K wMgkW[V�â^my�^Ô^ánE[VGVsú^_ Eob���K wMgkW[V|â^my�^â^m

Ø�bQHKe^VGW[w^VNH�RqV7WSúFB�V6VOECB#KylLúFB�VOE¦c�b^W���b�b^T¸ESR`DkV\l�V�úUW[V§l�g�R`D hjVOBAB�VGWgB#D�úIHçc�b^WgB#DkV§�0b�i�K �SV\i
��g�BAB�VGW[�S`�á�HkbIB!bQHS_ `�ú^_y_�Rqb3VGüJROK VNH#BAE]bMc~�Sb3b^TPESR`DkV\l�V
bQHLB#D^V2W[VGwMgM_MúUW!w^W�KyiJúUW[V
TjbIESK B#K e^V\prh�g�B_ú^_y_
Rqb�VGüJROK VNH�BAE�bMc�B#DkVsE�R�DkV\l�VOE�w^VNH^VGWSúFB#KMHkw³ikVGWSK enúFB#K e^VOE)úUW[V�T�bIE�K B#K e^VgB�b�bMm)a�B.BKgkWSH�E�bMg�B.B#D�úFB.B#D�K E
W[VOEfgM_ BAElKMH�RqbQHKe^VGW[w^VNH�RqV�WSúFB�V|���^�^m

Þ D^VPeoú^_ygkVOE'bMc�B#D^VsRqbQHxe^VGWow^VNH�RqVYRqbQHIECB#úIH�BAE
c�b^W���b�b^T�ESR�D^V\l�VsúUW[V
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Þ D^V�T�_ bIBAEpKMH2��K wMgkWoVOEYâ^my�^�U}oâ^my�^ª^m�ESDkbKX�B#D�úFB�B#DkV]ú^_ w^b^W�K B#DSlÜK EpúUhn_ V�B�b!VOECB#úUh�_MK ESD
�2��}�RqbQH#B#KMH3gQK B�`

bMc~�Sb3b^TESR`DkV\l�V
XlK B#D\ESK wQH�K �^ROúIH#BK_ `²_ VOECEPV,Q�b^WCBo
�bQHM_ `²ª^ªIeoú^_ VNH�RqVOE\DQú�e^VGB�b�h�V.B�VOECB�V\iSp�úIHSi|bQHS_ `
�\Efgkh~i�K e<K ESK bQH[ECB�VGTQE�XZVGW[V�W[V\��g�K W[V\i�KMH)B#D^V|XZb^WCECB[ROúFE[V\m Þ DkV|TSWSKylLúUW[`�WoVNúFE[bQH§c�b^W_B#D�K E[K E_B#D�úFB
B#DkV�VOECB#KylLúFB�VOE c�b^WcRqbQHKe^VGW[w^VNH�RqV7WSúFB�VOE c�b^WsESR�D^V\l�VOEsXlK B#D¸HkbQH^}�HkVGwQúFB#K e^V©Rqb3VGüJROK VNH#BAEWúUW[V§l2g�R`D
l�b^W[VPWoVNú^_MK ECB#KMRGm Þ D�K E"ú^_y_ bKXZV\i�gIEpB�b�g�E[VeB#DkVgKMH�B�VGW[enú^_oESK {GV�°^my°^°^°UåMp^RqbQH�E�KyikVGWSúUh�_ `�_MúUW[w^VGWbB#DQúIH_B#DkV
KMH#B�VGW[eoú^_�ESK {GV|c�b^WVB#DkV0�0bjiQK �SV\iB��g�BAB�VGW[�S`\m
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��K wMgkW[V â^my�^��
såbú^_ VNH�RqVOE\B�VOE�B�V\i6h3`Âú^_ w^b^WSK B#DSlzá�HkbIB�VYB#D�úFB�bQHS_ `àc�VGXÆ_MúUW[w^V�enú^_ VNH�RqVOEJH^VGV\i)B�b�hjVB�VOECB�V\iSm Þ bIB#ú^_ H3gSl�hjVGWYbMc�B�VOECB�V\i�enú^_ VNH�RqVOEGK E2ª^ª^m�Ù�úFB#ú0c�b^W�enú^_ VNH�RqVOE��^p åMpyªgúUW[V\HkbIBbESDkbKX.HSm

����� l >Sé ó.ò	��óªò;î l ò�
ª� > l î5��ê Y �+ô � u�K w^VNHKeoú^_ygkV�RG_yg�ECB�VGWSKMHkw³c�b^Wt_MúUW[w^V�enú^_ VNH�RqVOEJú^_ E[b�b<RORGgkWCEtc�b^W
��b�b^T)E�R�DkV\l�V\mPØ�_ VNúUWf_ `\p^úFE
æwI�@ _MúUWow^VOECB'VNK w^VNHKenú^_ygkVOE�bMcMhn_ b'R£¢+E { ×������^æ�ÚmúIHSi { ×�å����^æ�Ú~hjbIB#D
úUTSTSWobQúIR�D³ª��^Ô^m¤Ü�bKXZVGe^VGWfp�B#DkV¦_MKyl\K Bzeoú^_yg^VOEzbMcXB#D^VBVNK w^VNHxenú^_ygkVOE�bMc~hn_ b'R£¢ �ÆúUW[V¦�^p!���^Ô^p����^�^â
úIHSis�^ª��^âUåMánB#D�g�EfpNB#DkV�´�{GVGW[b^}oc�W[V\��gkVNH�Rq`�µ!VNK w^VNHxenú^_ygkVOE.úUWoVGú[X�ú[`7c�W[bMl�B#DkVLRG_yg�ECB�VGWaá<úFE"ú�WoVOEfgS_ BKp'úFE
æÁI @ûp'B#DkVGEfgkWac úIRqVOE]w^VNH^VGWSúFB�V\i�h�`JB#D^VGESR�DkV\lPV�ikbQHSÝ B\úUTSTMW[bQúIR�D�RqbQH^VOEfp�g�HM_MK ¢^VLB#DkVt��g�BAB�VGW[�S`
ESR`DkV\l�V|×���K wMgkW[V0â^my�^�^Ú�m¹n�bIB�VqB#D�úFBpB#D�K E�hjVNRqbMl�VOE�T�bIE�ESK h�_ Vzc�b^W.ú]ESR�DkV\lPV]XlD�KMR`D�g�E[VOEVB#DkVPWoVGwMgS_MúUW
WfgS_ V0c�b^WlKylzlPV\i�KMúFB�VgHkVNK wQDKhjb^WCE�bMcQB#DkVsRqVNH#B�WSú^_de^VGWCB�VG��bQHM_ `Kyc�K BlK ElH^bIBlKMH�B�VGWoT�bM_MúFB#KMH^wMm

Ü�bKXZVGe^VGWfppútl\Ky_yikVGW]TSW[b^hn_ V\l RqbMlLKMHkw§c�WobMl VNK w^VNHKeoú^_ygkVcRG_yg�ECB�VGW�KMHkwtTjVGWCESK E�BAE"
LúIH�VG�<ú^l�T�_ VK E
ESDkbfXlH\KMH���K wMgkW[V�â^my�^â�bQH"B#DkV!WSK wQD#BKm Þ D�K E�TMW[b^h�_ V\l|ROúIH]hjVbEobM_ e^V\igúFEeK BeK E�ikVOE�RqWSK hjV\i\KMHeB#D^V_HkVG�0B
E[VNRZB#K bQHSá�K BGK E'XZb^WCB#D6l�VNH#B#K bQH�KMHkw\B#DQúFB_KMH\E[bMl�VYROúFE[VOE�B#D�K E'hjVND�ú[e'K b^W�lLú[`�h�V�ikVOESK WSúUh�_ V\pMh�g�B�bMgkW
w^bQú^_ K EbB�b�lLúU¢^VgK B.RqbQH�B�W[bM_y_MúUhn_ VIWSúFB#DkVGWmB#D�úIHB_ VOBVB#D^VsúUWCB#KyckúIRZBAE.úUTSTjVNúUW�h�`R`D�úIH�RqV\m

Þ D^V�bIB#DkVGWITSWob^h�_ V\lzpjTSWoVOE[VNH�RqV�bMc�WSK TST�_ VOE\KMH[B#DkVLEfgkWac úIRqV)RG_ bIE[VsB�b�úIHsVG�0B�WSúUb^Wfi�KMHQúUW[`7T�bQKMH#BKp
ESDkbfXlHrKMH§��K wMg^W[V â^my�^â^ma�B�K E�HkbIB�RG_ VNúUWGB�b7XlD�úFB
VG�0B�VNH�B_B#D�K E�TSWob^h�_ V\l ROúIHthjV�V\_MKylLKMH�úFB�V\iSpmúFE
K BLúUTSTjVNúUWCE]B�b�h�V2W[V\_MúFB�V\igB�b[B#DkV�c úIRZB�B#D�úFBz�Sb3b^TESR`DkV\l�V�K E\HkbIB�� c úFB!VG�0B�WSúUb^WfiQKMH�úUW[`Be^VGWCB#KMRqVOEam
Þ DkVGWoV\K E.Hkbt� c }ÅE�B#úFB#K bQH�úUW[`WHkbQHk}Ö��úFBVE[`�lzl�VOB�WSKMRTE�R�DkV\l�VIXlK B#D_ESú^l�V"ECB�VNH�ROKy_ E.úFE
��b�b^T�p�úIHSi)K BlK E
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��K wMgkW[V|â^my����
!Ù�K ECB#úIH�RqV�c�WobMlËHkb^WflLú^_MK {GV\iJRqbQH�B�WobM_^HkVOBbB�bLB#DkV|_MKylLK B_RqbQH�B�WobM_ HkVOBlúFE_úzc�g�H�RZB#K bQH�bMcenú^_ VNH�RqV\m
g�HS_MK ¢^V\_ `YB#D�úFBbB#DkVPTSW[b^h�_ V\l³ROúIH�hjVPV\_MKylLKMH�úFB�V\iJRqbMl�T�_ VOB�V\_ `WKycMXvV|gIE[VeECB#úFB#K bQH�úUW[`[E�R�DkV\l�VOEam

aZB�BKg^WSH�EZbMg�B�B#DQúFB�B#DkVGWoV_K EqúmB�WSú^ikVG}Öb�Q�h�VOBöXvVGVNHlB#DkV]B�XZb_B�`�TjVOEZbMc úUWCB#Kyc úIRZBAE�ikVOESRqWSK hjV\i\úUhjbfe^V\á
XZV|i�K ESRGg�E�EpB#D�K E�TSWob^h�_ V\l c�g^WCB#DkVGWlKMH_B#D^V\HkVG�+BbE[VNRZB#K bQHSm

¶�·£¶ ½ ¾q¿�¾�À�Â�¼Y¿r¾�¾'º ¾�Wþ)¾q¾bÿ À!Â¯Ã�Ä~ÅùÄ
aOH�B#D�K E.E[VNRZB#K bQH6XZV6ikVOE�RqWSK hjVPú6l�bjiQK �^ROúFB#K bQH�bMcY��b�b^T�ESR`DkV\l�VYB#D�úFB�ikb�VOEYHkbIBYD�ú�e^VsVNK w^VNHKeoú^_yg^V
RG_yg�ECB�VGW�Efm

��V[RqbQH�ECB�WfgQRZBmB#DkVYHkVGX�ESR�DkV\lPVgKMH\B#DkV"ESú^lPV2Xeú�`BXZVgDQú�e^V[RqbQH�ECB�Wfg�RZB�V\isB#DkVs�zb�i�K �SV\i���g�B�}
B�VGW[�S`�E�R�DkV\l�V�
�XvV6TSW[VOESRqW�K h�VtVNK w^VNHxenú^_ygkVOEWúIHSi	RqbMl�T�g�B�V�Rqb�VGüJROK VNH�B g�E�KMHkw	KMHKe^VGWCE[V¡Ù�� Þ m Õ H
ú^iSi�K B#K bQHQú^_�TSW[b^TjVGWCBö`|bMc��Sb3b^TJESR�D^V\l�VqB#D�úFB'XvV2XvbMgS_yi�_MK ¢^V"B�b|TSW[VOE[VGW[e^VgK E.HkbQHk}�H^VGwQúFB#K e'K Bö`tbMc�Rqb^}
VGüJROK VNH#BAEfm6�?DkVNH�Rqb�VGüJROK VNH#BAEJúUW[VcHkbQH�HkVGwQúFB#K e^V\pXB#DkVgEfgkWfckúIRqVOE2w^VNH^VGWSúFB�V\i6h3`WB#DkVsE�R�DkV\l�V�D�ú[e^V
B#DkVsRqbQHKe^VG��}�D3gS_y_MTSW[b^TjVGWCBö`\poB#D�úFB_K Efp úUW[VgRqbQH�B#úIKMHkV\iPKMH�ESKyi^VqB#DkVsRqbQHKe^VG��D�gS_y_dbMc�B#DkVsKMH�K B#KMú^_^RqbQH�B�WobM_
TjbQKMH�BAEam

Þ D^V�bQHM_ `tVNK w^VNHKeoú^_ygkVOE"B#D�úFBPXvV
XZbMgS_yi�_MK ¢^VGB�bs�S��úUWoV.B#D^V�c�W[VGV
VNK w^VNHKeoú^_ygkVOE2bMc���p { ×������^æ�Ú�p
{ ×��^×�æm/]�^Ú5���^æ�Ú�p { ×�å����^æ�Ú�p { ×��^×�æm/]�^Ú5���^æ�Ú�áQK B�K EZikVOESK WSúUh�_ V�B�blD�ú�e^VvVNK w^VNHxenú^_ygkVOEY���UåMpd���^�^p����UåMpy���Uå



�^���

0

0.5

1

1.5

2

2.5

3

3.5

1 10 100 1000

Ja
co

bi
an

 b
ou

nd
s

�

valence

Jmin

Jmax

��K wMgkW[Vsâ^my�Uåª
!Û�TSTjVGWlúIHSi�_ bKXZVGW�h�bMgQHSi�EIc�b^WbB#DkV'õNúIRqb^h^KMúIH�EaáSVGW[Wob^W�h^úUWCE_KMHSi�KMROúFB�VlB#DkV"ESK {GV2bMc&B#DkVKMH#B�VGW[eoú^_yá0B#D^VzÈ�ÉSÍÖÑKÌUÊKË�§ ÎoÈ5½oÑ]úUWowMgSl�VNH#B�c�b^WTB#DkV_ú^_ w^b^W�K B#DSl X�úFEqR`DkbIE[VNHlB�b
h�V
°�Py°^°^°UåGE[b.B#D�úFB]_ bKXZVGWhjbMg�HSi2bMc�B#DkV\KMH#B�VGW[eoú^_�c�b^W�¯  ê 7
K E_RG_ bIE[VqB�bz{GVGWobMm

úIHSi����^��KMHgB#D^VOE[V�h�_ b<RÖ¢0EsúFE]VG��T�_MúIKMHkV\i�KMH �^VNRZB#K bQH â^m åMm Õ E\ROúIH�h�V_E[VGVNH¦c�W[bMl|B#D^Vtc�b^Wfl�gS_MúFE]bMc
B#DkV'TSW[VGe<K bMg�E�EoVNRZB#K bQHSp3XvV_D�ú�e^VLHkbsRqbQH#B�W[bM_3bKe^VGWTB#DkV!VNK w^VNHKeoú^_ygkVOE�VG�<RqVGT�BZbQHkV'VNK w^VNHKenú^_ygkVLKMHPh�_ b<RÖ¢
��Kyc�XZV�g�EoVbB#DkVmECB�VNH�ROKy_\bMc���b�b^TsESR`DkV\l�VGúIHSiPWoV\�3g�K WoVbB#DkVmESR�DkV\lPVmB�b[RqbQKMH�ROKyikV!XlK B#D���b�b^T|bQH"B#DkV
W[VGwMgS_MúUWGRqbMl�T�_ VG��mZ��VgKMHQRqW[VNúFE[V.B#DkVqECB�VNH�ROKy_�KMH)ú|lLKMH�KylLú^_SX�ú[`\p^KMHQRG_ygSi�KMHkwJú^_y_Me^VGWCB#KMRqVOELúUW[bMg�HMi)ú
æa}Öe^VGWCB�VG�JKMH#B�b"B#D^VVECB�VNH�ROKy_rc�b^W�úIH\Kylzl�V\iQKMúFB�V�b�iSiLHkVNK wQDKhjb^WfpQúFEZXvV�i�Kyi0c�b^WXB#DkV
�ZgIBAB�VGW[�S`_ESR�D^V\l�V\m
�kb^Wfl\ú^_y_ `\p B#DQK EsKMH�RqW[VNúFE[VOElB#DkV)RqbQH#B�W[bM_�úIHSi¦_ b'ROú^_MK {NúFB#K bQHJESK {GVOE2bMc B#D^VGESR�DkV\lPVLB�b2�^áTDkbKXZVGe^VGWfp�úFE
B#DkV\R`D�úIHkw^VgK E�lLú^ikVPbQHS_ `�c�b^W.HkVNK wQDxhjb^WCE�bMcSVG�0B�WSúUb^Wfi�KMHQúUW[`|e^VGW�B#KMRqVOEfp�B#D^VeESK {GV]bMcQB#DkVqEfgkh~i�K e<K ESK bQH
lLúFB�WSK � ikb�VOElHkbIB"DQú�e^V"B�b0h�V\KMHQRqW[VNúFE[V\itc�b^WlúIH�ú^_ `0ESK Efm

aZB[BKgkWSH�EsbMg�B[B#DQúFBWK BWK E�T�bIE�ESK h�_ VB�b¡b^h�B#úIKMH�úPESR`DkV\l�V�XlK B#D²TMW[VOESRqWSK hjV\i®VNK w^VNHxenú^_ygkVOE�úIHSi
TjbIESK B#K e^VcRqb3VGüJROK VNH#BAEtg�ESKMH^wtVNK w^VNHKeoú^_ygkVOEt×����^�^Ú  c�b^W�h�_ b<RÖ¢0E { ×��������^æ�Ú_úIHSi { ×��^×�æ�/;�¦Ú5���^æ�Ú�p
c�b^WR�DïÁ�!P,P,P0�qæm�^�F�\mt��VOBeB#DkVt×�°^py°^Ú�VNH�B�W[`6bMc { ×�°^ÚYh�V ø

msÛXESKMH^wWHkbIB#úFB#K bQH�bMc���K wMgkW[Vtâ^my�UåMp B#DkV
Rqb�VGüJROK VNH�BAE!bMc�B#DkVeESR`DkV\l�V|c�b^WlKylzl�V\iQKMúFB�VgHkVNK wQDKhjb^WCE�bMcMVG�+B�WSúUb^Wai�KMH�úUW[`se^VGWCB#KMRqVOEGúUW[V|c�b^W2æ4)§å

� õ ï �æ ø
/¡�L� �L�³×�/I�^Ú õ � òS| _ æ ��} f c RqbIE  d_«�/³Ô�RqbIE c õ d_ c�b^WL��ï¤°!P,P,Pfæ�pdbjiMi�æ

� õ ï �æ ø
/¡�L� �L�K�^×�/I�^Ú õ � ò _ f c RqbIE  d_«�/³Ô�RqbIE c õ d_ c�b^W+�
ï¤°!P,P,PKæ�pdVGe^VNHtæ

×�â^my�^�^Ú
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��K wMgkW[V0â^my�^ª�
��^KMHkVNúUW"úUTSTSWobK�<KylLúFB#K bQH�VGW[Wob^WCE]c�b^WI�Sb3b^T[ESR`DkV\l�V\á�è � ìOè c úUW[V�VGW[W[b^WCEIc�b^W"RqbMl�TjbQHkVNH#BAEbMc0B#DkV�lLúUT�p�úIHSisè � c ì�è � c ì<è � c ì<è � c úUWoV'VGW[Wob^WCE!c�b^W�B#D^V'T^úUW�B#KMú^_MikVGWSK enúFB#K e^VOEfmmè � úIHSisè c c�b^WZeoú^_ VNHQRqVOERG_ bIE[V�B�bàâcúUW[V¦_MúUW[w^VBhjVNROú^g�E[V�¯  ê 7
K EGEfg^üJROK VNH�BK_ `¤ckúUWJú�Xeú�`¤c�W[bMlý{GVGW[bMp]úIHSiPB#DkV�VGWoW[b^WCE�XZVGW[VRqbMl�T�gIB�V\iBg�ESKMHkwtc�VGXZVGWbEfgkh~i�K e<K ESK bQHs_ VGe^V\_ Efm

�kb^W'eoú^_ VNHQRqVOE��LúIHMi
åzXZVsROúIH�HkbIBlDQú�e^Vgú^_y_�TSW[VOESRqWSK hjV\i�VNK w^VNHKeoú^_yg^VOE'hjVNROú^g�E[V"B#DkVqEfgkh~i�K e<K ESK bQH
lLúFB�WSK �PD�úFE�B�b�b�c�VGXàh�_ b<RÖ¢0Efm�a°HqB#DkVOE[VGROúFE[VOE�XvV�g�E[VmE[TjVNRZB�WSú����UåMìG���^�^ìG���^�\úIHSi|���UåMìG���^�^ìG���UåMìG�����
b^h�B#úIKMH�KMH^wYRqb�VGüJROK VNH#BAE2�����^�UåMìG���^�UåMìG���^�Uå�úIHSi|���^�^ìG���^�^â^ìG°^ìG���^�^â2W[VOEoT�VNRZB#K e^V\_ `\p úFECEfgSlLKMH^w"B#DkVGRqb^}
VGüJROK VNH#B.KMH_B#D^V\RqVNH�B�VGWGK E¾���^Ô^m

aGcjXZV[K wQH^b^W[V_B#DkV
eoúUWSKMúUhn_ V.B�VGWal�E\KMHsB#DkVsi^VNHkbMlLKMH�úFB�b^WPbMc�B#DkVlEoVNRqbQHSigB�VGWflÿbMc'B#DkVBc�b^Wfl�gS_MúFE
×kB#DkVG`�eoúIH�K E�DPúFE0æ�I @³Ú�p�K BLK E�VNúFE[`)B�b[E[VGV_B#D�úFB�B#DkV�Rqb�VGüJROK VNH#BAEsúUW[V�HkbQH�HkVGwQúFB#K e^V)Kyc

ø
) �����^m

�0b^W[V|ikVOB#úIKy_ V\iPúIH�ú^_ `0ESK EVESDkbfXVEbB#DQúFBlK B"K EbEfg^üJROK VNH�BbB�b�g�E[VPenú^_ygkVOE�c�b^W
ø
úUhjbKe^V�ª��^â+� ® â^�¨�UåMÔ^m

�kb^W�wQK e^VNH
ø
XvV�ROúIHrR�D^b3bIE[VYB#DkV�Rqb�VGüJROK VNH#BAEzbMc�B#DkVYESR`DkV\l�V c�b^W_B#DkVcRqVNH#B�WSú^_ne^VGWCB�VG��B�b6hjV

×����^æ�Ú�×
ø
/ç���UåMÚPc�b^WeB#DkV�Kylzl�V\i�KMúFB�V)H^VNK wQDxhjb^WCELúIHSi7ª��UåA/

ø
c�b^W�B#DkV
e^VGWCB�VG��K BAE[V\_yc B�bswMg�úUWSúIH#B�VGV

B#D�úFBVB#D^V|c�WoVGVPVNK w^VNHxenú^_ygkVIbMc&�ÜK E2���UåMm
Þ D^VVB�VOECBAE�W[V\��g�K W[V\i�B�b�TSW[bfe^V��2��}�RqbQH#B#KMH3gQK B�`0bMc0B#DQK E�ESR`DkV\l�VGúUW[V�e^VGW[`GE�KylLKy_MúUW�B�blB#DkVbB�VOE�BAE�c�b^W

��b�b^TPESR�DkV\lPV\á�â^°Ienú^_ VNH�RqVOELD�ú^i\B�bsh�VlB�VOECB�V\iSá&B#DkVYKMH�B�VGWoeoú^_�ESK {GVBg�E[V\i0XeúFE�°^my°^°^���^m���VND�ú[e'K b^WPbMc
_ bKXZVGWGúIHSi�gkTSTjVGWYhjbMg�HSi�E�bMcQB#DkVwõ+úIRqb^h^KMúIH�E.K EbESDkbKX.H�KMHB��K wMgkW[V|â^my���^m

Õ EPVG�3TjVNRZB�V\iSp�B#DkVBl�VOE�DkVOE�w^VNHkVGWSúFB�V\ish�`�B#D�K E�ESR`DkV\l�V�D�ú�e^V�hjVOBAB�VGWeECB�Wag�RZBKgkW[V[HkVNúUW�VG�+B�W�úUb^W[}
i�KMH�úUWo`�T�bQKMH#BAE�×���K wMg^W[VBâ^my�^«^Ú�m�Ü�bKXZVGe^VGWfp'B#D^VIWSK TSTn_ VOE'hjVNRqbMl�V�_MúUW[w^VGWfp�E[b�bQHkV�¢'KMHSi0bMcXúUWCB#KyckúIRZBLK E
B�WSú^ikV\itc�b^WlúIH^bIB#DkVGWfm Þ D^VPW[VNúFE[bQHtc�b^WVB#D�K E.ROúIH�hjV0g�HSikVGW�ECB�b3b�iYKMH�BKgQK B#K e^V\_ `®c�WobMlÜB#DkV0c�b^Wfl bMc�B#DkV



�^�^ª

��K wMgkW[Vzâ^my�^â�
��SV\cºBo
nW�K TST�_ VOE�bQH[úmEfgkWfckúIRqV�w^VNHkVGWSúFB�V\i
h�`���b�b^T[ESR`DkV\l�V\HkVNúUWqú'e^VGWCB�VG��bMc�_MúUW[w^VPenúU}_ VNH�RqV\á�ämK wQD�Bo
Yl�VOE�D"E�B�Wfg�RZBKgkW[V
c�b^W]�Sb3b^TgESR�D^V\l�VLHkVNúUWqúIH]VG�0B�WSúUb^Wfi�KMHQúUW[`ze^VGWCB�VG�|XlK B#DlESK wQH�K �^ROúIH#B´FD�K wQDk}oc�W[V\��gkVNH�Rq`�µLRqbMl�TjbQHkVNH#BKá�úGRqW[VNúFE[VlECB#úUWCB#KMHkwPúFBVB#DkV]VG�0B�WSúUb^Wfi�KMHQúUW[`|e^VGW�B�VG�WúUTSTjVNúUWCEfm
VG��TSW[VOECESK bQHIE�c�b^W.B#DkVRqb�VGüJROK VNH#BAEJúIHSitVNK w^VNHxenú^_ygkVOE"
0VNK w^VNHKeoú^_ygkVOEPROúIHthjVRqbMl�T�g�B�V\irúFEBÙ�� Þ bMc
Rqb�VGüJROK VNH�BAEam+BqHkV_ROúIH[Dx`�TjbIB#DkVOESK {GV�B#D�úFBZWSK TST�_ VOEqúUW[VLú^l�Tn_MK �SV\i]h�`JHkbQH^}Ö{GVGW[b�Rqb3VGüJROK VNH#BAE¾� õ XlK B#D
�®ckúUWsc�W[bMl °PúIHSi§æ�m Þ D3g�Eap�K B�K EBikVOESK W�úUh�_ VsB�b³lLúU¢^VYB#DkVOEoVRqb�VGüJROK VNH#BAEJúFE_EflLú^_y_TúFE
T�bIE�ESK h�_ V\m
Ü�bKXZVGe^VGWfp�c�b^Wz_MúUW[w^VtæD�ú�e<KMHkw i�K ECB#KMH�RZB�VNK w^VNHKeoú^_yg^VOEgKMHú^ih�AúIRqVNH�BPh�_ b<RÖ¢0E { ×������^æ�ÚeúIHSi { ×�å����^æ�Ú
K EGESKylLKy_MúUWGB�b¸DQú�e<KMHkw©ú�þ[}oc�g�H�RZB#K bQH³c�b^W_B#DkV�RqbQH�B#KMH�gkbMg�E6�kbMgkWSK VGWLB�W�úIH�Efc�b^Wflzm Þ D�K EBl�VNúIHIEGB#D�úFB
Rqb�VGüJROK VNH�BAEJ� õ lLú�`0h�VmESK wQH�K �^ROúIH#BK_ `�i�K Q�VGW[VNH#B�c�W[bMl¥{GVGW[b�c�b^W�enú^_ygkVOEvbMcm�0c úUWPc�WobMl�°.úIHSi�æ�m Þ D�K E
W[VG�SVNRZBAEmB#DkVeECB#úIHSiQúUWfiBiSg�ú^_MK Bö`sh�VOBöXvVGVNHzTSW[b^TjVGWCB#K VOE�bMc�úzc�g�H�RZB#K bQH�úIHMi�K BAE��kbMg^WSK VGWbB�WSúIHIEfc�b^Walzm

aZBmK Efp�DkbKXZVGe^VGWfp\T�bIE�ESK h�_ VpB�b"EoVGVG¢[úIHPb^T�B#KylLú^_IEobM_yg�B#K bQHPb^WvbQHkVlRG_ bIE[VmB�b]b^T�B#KylLú^_yá'ú^_ B�VGWSH�úFB#K e^V\_ `\p
bQHkVzlLú[`|W[VOEob^WCBTB�b)ú�ckú^lLKy_ `�bMcnESR`DkV\l�VOEVB#DQúFBZXZbMgS_yi[ú^_y_ bfX�B�b)RqbQH#B�W[bM_0B#DkV�B�WSú^ikVGb�Q6hjVOB�XZVGVNH_B#DkV
B�XZbPúUW�B#Kyc úIRZBAEfm

¶�·�� �³½�Ä~¼YÇrÄ À]���Y¿�¾o»]¾QÇr¾`¾�º
aOH)B#DQK E.EoVNRZB#K bQH7XvVshSW�K VG�S`çi�K ESRGgIECE�ú\E�Kyl�T�_ V�bQHkVG}ÖT^úUWSú^l�VOB�W�KMR�c ú^lLKy_ `®h^úFE[V\i�bQH¡��b�b^TrESR�D^V\l�V\p
XlK B#D®WfgS_ VOE�l�b�i�K �SV\iWB�b�RqW[VNúFB�V¸ú�Eal�b3bIB#DÂRqW[VNúFEoV\m Þ D�K E c ú^l\Ky_ `³bMcTESR`DkV\l�VOEWK EYESDkbfXlH�B�b²hjV
�2��}�RqbQH#B#KMH3g^bMg�E|c�b^W!WoVGwMgS_MúUWPe^VGWCB#KMRqVOEsúIHSi�VG�0B�WSúUb^WfiQKMH�úUW[`Be^VGWCB#KMRqVOEsc�b^WLRqVGWCB#úIKMH�WSúIHkw^VOEPbMc<B�VNHIESK bQH
T^úUWSú^lPVOB�VGWCEfm��Sg^WCB#DkVGW�XZb^W[¢�K E.HkVGV\i^V\i_B�bJúIR�DQK VGe^VYRqbQH#B�W[bM_y_ V\i0h�VNDQú�e<K b^WlHkVNúUW�VG�0B�WSúUb^WfiQKMH�úUW[`�e^VGW[}
B#KMRqVOEfm

Õ E
iQK ESRGg�ECE[V\iJKMHt�kVNRZB#K bQH|åMm åMpMbQHkVgROúIHPúIH�ú^_ `�{GVs����}�RqbQH�B#KMH�g�K B�`�bMc�úPT^úUW�B#KMRGgS_MúUWmBö`3TjV2bMc�HkbQHk}
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��K wMgkW[V7â^my����
�Û�TSTjVGWsúIHSi®_ bKXZVGW
h�bMgQHSi�E0c�b^W"B#DkV%õNúIRqb^h^KMúIH�E�c�b^W��0bji�K �MV\i¦��b�b^TWE�R�DkV\l�V\ánVGWoW[b^Wh^úUWCEpKMHSi�KMROúFB�VTB#DkV�ESK {GV�bMc�B#DkVqKMH#B�VGW[enú^_yá�B#DkV2È�ÉMÍÖÑKÌUÊKË¨§ ÎoÈ5½oÑ�úUW[wMgSlPVNH�BYc�b^W�B#DkVeú^_ w^b^WSK B#DSlàXeúFEVR�DkbIEoVNHB�bzhjV0°�Py°^°^���"E[bGB#D�úFB2_ bfXvVGW!hjbMg�HSi2bMc�B#DkV\KMH�B�VGWoeoú^_�c�b^W¾¯  ê 7
K E_RG_ bIE[VqB�bz{GVGW[bMm

g�H�Kyc�b^Wfl�ESR`DkV\l�VOEfp RqbQH�ECB�Wfg�RZB�V\iJúFE.ú�_MKMHkVNúUW_RqbMl�h�KMH�úFB#K bQHzbMcQB�XZb6gQH�Kyc�b^Wal�Efgkh~i�K e<K ESK bQH.ESR�D^V\l�VOEfm
�kb^Wz�Sb3b^TESR`DkV\l�V.B#DkVgH�úFBKg^WSú^_^R`DkbQKMRqV
bMcXRqb�VGüJROK VNH�BAEeE�úFB#K Efc�`<KMHkw�ÙvVG�^H�K B#K bQH|åMmy�YK EmESD^bKXlHPKMH

��K wMgkW[V|â^m-�^�^m
Ù�K W[VNRZBqRqbMl�T�gIB#úFB#K bQH�g�ESKMHkw�×�åMmyª^«^ÚpúIHSigRqbMlzl2gIB#úFB#K bQH�c�b^Wfl�gS_MúFE]ikVGWSK e^V\igKMHs�kVNRZB#K bQH2åMm å
wQK e^VOE

B#DkV'c�bM_y_ bKX.KMHkw�VOECB#Kyl\úFB�VOEYc�b^W�RqbQHKe^VGW[w^VNH�RqV�WSúFB�VOEVÅ�
~���^�'c�b^W^B#DkV'ikVGWSK enúFB#K e^V]KMHL�siQK W[VNRZB#K bQHSá�×�æ��2�^Ú��Uå
KMH_§�}oi�K W[VNRZB#K bQHSm'Ø�_ VNúUWf_ `\poB#D^VqESR�D^V\l�VsK E2� � }�RqbQH#B#KMH�gkbMg�E�c�b^Wlú^_y_�æ4M¤��bQH_B#DkVIW[VGwMgS_MúUW.RqbMlPT�_ VG�jm
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RqW[VNúFE[VOEIc�b^W"úUW[h^K B�W�úUW[`zenú^_ VNH�RqV\m Þ DkV!W[VOEfgM_ BAE"úUW[V�e^VGW[`LESKylLKy_MúUWpB�bGB#D^bIE[V�b^h�B#úIKMHkV\i[KMHlB#DkV!TSW[VGe<K bMg�E
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RqbQH�ESKyi^VGW[V\iSm
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KMHB��K wMgkW[V�â^m-�^�^m
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aOHGB#DkV2TSW[VGe<K bMg�E_R`D�úUT�B�VGWCE!XZVYD�ú[e^VYRqbQHQRqVNH�B�WSúFB�V\i�bQH\B#DkVGb^W[VOB#KMROú^_rTSWob^T�VGW�B#K VOE'bMc&Efg^h�iQK e'K ESK bQHMm�aOH
B#D�K E�R�DQúUT�B�VGWsXvV³ikVOESRqW�K h�Vrú^_ w^b^WSK B#DSl�E¦c�b^W�Kyl�T�_ V\l�VNH#B#KMHkwrEfgkh~i�K e<K ESK bQHµúIHSiµú§l�gS_ B#K W[VOE[bM_ygIB#K bQH
W[VGTSWoVOE[VNH�B#úFB#K bQHµRG_ bIE[V\_ `¡W[V\_MúFB�V\iB�bWEfgkh~i�K e<K ESK bQHSmàØ�bMl�h�KMH�KMHkwcEfgkh~i�K e<K ESK bQHrúIHSiB#D^V[Efl�b�bIB#D�KMHkw
ú^_ w^b^WSK B#DSleEZbMc Þ ú^gkh�KMH6© â^�¬�ú^_y_ bKXVE]g�E�B�b[RqbQH�ECB�Wfg�RZB�úVEoVOBvbMc<ú^_ w^b^WSK B#DMl�E]c�b^WeKMH�B�VGW�úIRZB#K e^V0l2gS_ B#K WoVOE[}
bM_yg�B#K bQH0V\i�K B#KMHkwzbMc�RqbMlPT�_ VG��D�K VGWSúUWSR`D�KMROú^_�lPVOESDkVOE�bMc�úUW[h�K B�WSúUW[`gB�b^T�bM_ b^w^`\m Þ DkVeESKyl�T�_MKMROK Bö`BbMc�B#DkV
g�HSi^VGWf_ `'KMH^w)ú^_ w^b^WSK B#DSl�E
c�b^W'W[VG�^HkV\l�VNH#BlúIHSi)RqbQúUWCESK �^ROúFB#K bQH|VNH�úUh�_ VOE
g�EVB�b7lLúU¢^V"B#DkV\l _ b'ROú^_�úIHSi
ú^i�úUT�B#K e^V\p0B#D^VGW[VGh3`PRqbQH�ESKyikVGWSúUhn_ `JKyl�TSW[bfe'KMH^w"B#DkVNK W�VGüJROK VNH�Rq`\m Þ DkVOE[V_ú^_ w^b^WSK B#DSl�EpB#úU¢^VLú^ikenúIH#B#úUw^V
bMc�E[bMl�VPh^úFE�KMR�TSW[b^TjVGWCB#K VOE�bMcQEfgkh~i�K e<K ESK bQH�


Ñ ì �Wó<ó ï ��êV�0ô�ô
bMc B#DkVGEfg^h�iQK e'K ESK bQHsESR`DkV\l�Vtg�EoV\icKMHYB#DkV�W[VGTSWoVOE[VNH�B#úFB#K bQHBVNH�EfgkWoVOE]B#DQúFBqB#DkV
R`D�úIHkw^VOE�lLú^ikVeB�bLB#D^VqEfgkWfckúIRqV\úUW[V]hn_ VNHSikV\i�XlK B#D_B#D^V]W[VOECBYbMc�B#DkVeEfg^Wfc úIRqV\m

Ñ ��ó Y l î é�ï�ë bMc�Efg^h�iQK e'K ESK bQHIlLúU¢^VOEVK B�TjbIECESK hn_ VXB�b
i^VOESK wQHlú^_ w^b^W�K B#DSl�E�XlD�KMR`DVBö`3T^KMROú^_y_ `"B�WSú�e^VGWCEoV
bQHM_ `cúeEflLú^_y_�T^úUWCB�bMc�B#DkV�i�úFB#ú�XlDkVNH�WoVNRqbMl�T�g�B#úFB#K bQHJK E�W[V\��g�K W[V\iSm

ÑUT ó.íXóªî¶óV
 é�Y l î ñ ��ê���ò l î é�ï�ëXW å�VGW�B#KMRqVOEpKMHlú�B�WSKMúIH^wMgS_MúUW�×�WoVOE[T�m���g�ú^ikWSKy_MúFB�VGW�ú^_yÚ�l�VOE�D"HkVGV\i.HkbIB
DQú�e^V!eoú^_ VNH�RqV
âI×�W[VOEoT�mkåMÚ�m Õ _yl�bIECB]ú^_y_�w^VNHkVGWSúFB�V\ilEfgkWac úIRqVOE�úUW[V2� � }�RqbQH#B#KMH3g^bMg�EvVGe^VGWo`3XlD^VGW[V\p
úIHMi�VGüJROK VNH#B_ú^_ w^b^W�K B#DSl�E!VG�'K ECB�c�b^W.RqbMl�T�gIB#KMHkwJHkb^Wfl\ú^_ E_úIHSit_MKylLK B'TjbIESK B#K bQHIE�bMc�TjbQKMH�BAE'bQH
B#D^VqEfgkWfckúIRqV\m

ÑUY[Z î ï¦é ò"�0ô�óªî Z ï¦é óªê W ��VNROú^g�E[VYB#DkVG`µúUW[VgB#DkV�_MKylLK B
bMc�Efg�RORqVOE�ESK e^VsW[VG�^HkV\l�VNH#BKp�Efgkh~i�K e<K ESK bQH
EagkWfckúIRqVOEsEfg^TSTjb^WCB�l�gS_ B#K W[VOE[bM_yg�B#K bQHÂú^_ w^b^WSK B#DMl�EfpTEfgQR�D	úFE7_ VGe^V\_ }ÖbMc�}oikVOB#úIKy_�W[VNHMikVGWSKMHkwMpPl�gS_ }
B#K WoVOE[bM_yg�B#K bQH0V\i�K B#KMHkwMp�RqbMl�TMW[VOECESK bQHSp�X�ú[e^V\_ VOBAEfp^úIHMi�H3gMl�VGWSKMROú^_¯l�gS_ B#K w^WSKyiSm

ÑU\ ê é ��ó.ò"� é5ï�ë óV�HÍ���íVò��+ôo��ê ï l ï¦é óªê W �Sgkh~i�K e<K ESK bQH0TSW[bKe<KyikVOELúlESKMHkwM_ V
W[VGTSWoVOE[VNH�B#úFB#K bQH�bMc�ú
EagkWfckúIRqV�úFBVú^_y_fW[VOE[bM_yg�B#K bQH
_ VGe^V\_ EfmY��bMg�HMi�úUWSK VOEVúIHSi�c�VNúFBKgkWoVOE�Eag�R�D_úFEVRqW[VNúFE[VOEbROúIH'hjV�W[VOEobM_ e^V\i
B#D^W[bMgkwQDBl�b�i�K �SV\i�WagS_ VOE�W[V\iSgQROKMHkwGB#DkVsHkVGV\itc�b^WVB�W�KylËRGgkW[e^VOEfm
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 Þ DkV�WoV\_MúFB#K bQH�ESD�K T�hjVOB�XZVGVNH]enúUWSK bMg�EZTSW[b<RqV\iSgkW[VOE]úFE�B#DkV
g�E[VGW�l�bKe^VOE"úVE[VOB�bMc�e^VGWCB#KMRqVOEam

��·Q¸ ½ �4áo¿r¾o½�Ä~Ç&¾+á`��¿M¾�¾'º â±ÄXÿ�½�Ä�ÇrÄ~ºI¿M¼Y¿M¾`¾�º
��V�hjVGwQKMH�h�`]�S�<KMHkw!bMgkWTH^bIB#úFB#K bQH!XlD�KMR�D_K E�Ef_MK wQD#BK_ `�i�K Q�VGW[VNH#B�c�W[bMlµB#DkVeHkbIB#úFB#K bQH�g�E[V\i.KMH�TSW[VGe<K bMg�E
R�DQúUT�B�VGWCEfm Õ E2g�Eag�ú^_yp�ëùi^VNHkbIB�VOEVB#DkV\KMH�K B#KMú^_^RqbMl�T�_ VG��p�ë ê p0j0Þ¤�]Efgkh~i�K e<KyikV\iYRqbMl�T�_ VG��VOEfm�ä~VNROú^_y_
B#D�úFBqB#D^Vze^VGWCB�VG�cE[VOBAE[úUW[VJHkVOE�B�V\iWúFE�ä õ`_ ä ê KycO�%M�jQm0��V6ikVG�^H^VÁ¢¦¡¨¡�e^VGWCB#KMRqVOE2bQH®_ VGe^V\_�j_úFE
? ê ï�ä ê æ � Ó ä ê m;ä ê æ � RqbQHIESK ECBAE
bMc�B�XZb³i�K E���bQKMH�B.E[VOBAE"
6ÑKÊKÑfÉ¦e^VGWCB#KMRqVOE�×�ä ê Ú.úIHSiK¢¦¡¨¡ e^VGWCB#KMRqVOE
×�? ê Ú�mn��V�ikVG�^HkV]B#DkVw§ ÑfÊKÑ"§�bMc ú!e^VGW�B�VG�|íJúFEbB#DkV�EflLú^_y_ VOECBpj'c�b^WYXlD�KMR`D�í�ó~ä ê m Þ DkV�_ VGe^V\_dbMc�íK E
j��¡�\Kyc�úIHMi�bQHS_ `�KycSí�ó~? ê m

�?K B#D�VNúIR`DGE[VOB¾ä ê XvVsúFE�E[b'ROKMúFB�VYú�lLúUT�B�b�Í\��myp<Kym V\myp�c�b^WYVNúIR�D0e^VGWCB�VG�síPúIHMi
VNúIR�D�_ VGe^V\_njQp�XZV
D�ú[e^VgúA�^Ù�TjbQKMH#BJ� ê ×�í�ÚvóGÍ\��m Þ DkVeEoVOB¾� ê RqbQH#B#úIKMH�EGú^_y_dTjbQKMH�BAE'bQHB_ VGe^V\_�jUp*� ê ï�t�� ê ×�í�Ú]Uísó2ä ê u^m
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Õ Efgkh~i�K e<K ESK bQHPESR�D^V\l�V é B#úU¢^VOEgB#DkV�TjbQKMH�BAE�c�W[bMl _ VGe^V\_XjqB�b TjbQKMH�BAE0bQHB#DkV�d�ÉSÑfÌ _ VGe^V\_Xj0�¨��
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Õ ECEfgSl\KMHkwcB#D�úFB\B#D^V�Efgkh~i�K e<K ESK bQH�RqbQHKe^VGW[w^VOEfpSe�×�íjÚ�ó�Í\�¦ikVNHkbIB�VOEsB#DkVBTjbQKMH#BzbQHcB#DkV²_MKylLK B
EfgkWac úIRqV\úFECEob'ROKMúFB�V\i0XlK B#D
e^VGWCB�VG��ísó~ä Ó m

aOH]b^WaikVGW�B�bBikVG��HkV�bMgkWZb�Q&E[VOBAE�XlK B#D2W[VOE[TjVNRZB�B�b�ú�_ b'ROú^_jc�WSú^l�V\p\XvVGú^_ E[b�HkVGV\i"B#úIHkw^VNH�B�e^VNRZB�b^WCE
úIHSiGúeHkb^WalLú^_ym��kb^WXB#DkVpEfg^h�iQK e'K ESK bQHmESR`DkV\l�VOEXB#DQúFB�XvVIg�EoV\p�Efg�R�DPe^VNRZB�b^WCE]ROúIH!hjV]ikVG�^HkV\i]B#D^W[bMgkwQD
B#DkVeúUTST�_MKMROúFB#K bQH�bMcM_MKMHkVNúUW�b^TjVGWSúFB�b^WCE.fçúIHSi��¸úIRZB#KMHkwPbQH�� ê E[b]B#D�úFBLr ê ×�íjÚ~ï¤×gfJ� ê Ú�×�í�Ú�úIHSi+q ê ×�íjÚ~ï
×��H� ê Ú�×�íjÚ^úUW[VP_MKMHkVNúUWf_ `gKMHSikVGTjVNHSikVNH#B<B#úIHkw^VNH#Bne^VNRZB�b^W�EbúFB<e�×�í�Ú�m Þ b^w^VOB#DkVGW�XlK B#D.úIH�b^W�K VNH�B#úFB#K bQH]B#DkVG`
ikVG�^H^V_ú
_ b<ROú^_�b^WCB#DkbQHkb^Wfl\ú^_�c�WSú^l�V�h ê ×�í�Úvï¤×53 ê ×�íjÚ�ì,r ê ×�íjÚ�ì(q ê ×�íjÚ�Ú�m�aZBqK EeKylPT�b^W�B#úIH�BTB�b�HkbIB�VeB#D�úFB]p
KMHIw^VNHkVGWSú^_yp'K B]K EeHkbIB]H^VNRqVOECESúUW[`LB�b�g�E[V�TSW[VNROK E[VGHkb^WflLú^_ E�úIHSi"B#úIHkw^VNH�BAE]iSg^WSKMHkw]V\i�K B#KMH^wMá&úFEP_ bQHkw[úFE
B#DkV
c�WSú^lPV'e^VNRZB�b^WCEqúUW[VGúUüJHkV\_ `�WoV\_MúFB�V\i"B�b.B#DkV!TjbIESK B#K bQH�EZbMc�e^VGWCB#KMRqVOEYbMc0B#DkV�l�VOESDSp�XvVGROúIH]VG��TjVNRZB
KMH#BKg�K B#K e^VIV\i�K B#KMH^wzhjVND�ú�e<K b^Wfm

Þ D^VsESKylPT�_ VOECB�T�bIE�ESK h�_ V6c�b^Wfl�gS_MúsB#D�úFB[ROúIHthjV�g�E[V\i²c�b^W
b�iSite^VGWCB#KMRqVOE)K E�Ky_y_yg�ECB�WSúFB�V\i�KMH§��K w^}
gkW[V��^my�^á�K BeK EeKylPT�b^W�B#úIH�B�B�b�HkbIB�V�B#D�úFBvX.D�Ky_ VmB#D^VGúUTMTSW[bK�<KylLúFB�Vzc�WSú^l�VGK Eeú^i^V\�3g�úFB�Vzc�b^W�W[VGTSW[VOE[VNH#B�}
KMHkwzikVOB#úIKy_ EfpIB#DkVqúUTSTSW[bf�'KylLúFB�VqHkb^WalLú^_fe^VNRZB�b^WmRqbMl�T�g�B�V\i_KMHmB#D�K E�Xeú�`YK EbHkbIBVú^ikV\�3gQúFB�VPc�b^W�_MK wQD�B#KMH^w
ROú^_MRGgS_MúFB#K bQH�EGúFBlRqbQúUWCEoVOECB2_ VGe^V\_ E�bMcrW[VOEobM_yg�B#K bQHSm Õ TSW[VNROK E[VeEagkh~i�K e'K E�K bQH"EagkWfckúIRqV\Hkb^WflLú^_�g�E�KMHkwGB#DkV
c�b^Wfl2gM_MúFE�c�W[bMl B#DkV�TSW[VGe<K bMg�ELR�D�úUTQB�VGW\ROúIH0hjV�g�E[V\iSá�KMHsB#DkV[ROúFE[V
bMc�ú"ESR�D^V\l�V
XlK B#D7_ b'ROú^_MK {NúFB#K bQH
ESK {GV\�^p Efg�R`D�úFE���g�BAB�VGWo�S`\p��U}ÖWSKMH^w�HkVNK wQDKh�b^W�Dkb3b�i�E\D�ú[e^V\B�bBhjVtg�EoV\i c�b^W"B#D�K EsROú^_MRGgS_MúFB#K bQH�XlD�KMR`D
lLúU¢^VOEeB#DkV\l�VG��TjVNH�ESK e^V_B�b�RqbMl�T�g�B�V\m]aOH|TSWSúIRZB#KMRqV\p�c�b^Wfl2gM_MúFE0c�b^W�ESR`DkV\l�VOEPXlK B#DsEfgkTMT�b^W�BVESK {GVB�^p
XlD�KMR`D�ikbQHSÝ B]ikVGTjVNHSi2bQH.B#DkV\Rqb�VGüJROK VNH#BAE�bMcnB#D^V]E�R�DkV\l�V\úFE�_ bQHkw)úFE"K B"K EVE[`�lzl�VOB�WSKMRGp�TMW[bKe<KyikVLúIH
ú^ikV\��g�úFB�VsúUTSTMW[bK�<KylLúFB#K bQH\B�bLB#DkV\Hkb^Wfl\ú^_¯c�b^W�_MK wQD�B#KMHkwMm
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�kb�ckúUWvXZVLD�ú�e^V�bQHS_ `�iQK ESRGg�ECE[V\i"Efgkh~i�K e<K ESK bQHSpQKym V\myp<DkbKXÂB�b�w^b�c�W[bMl|RqbQúUWCE[V�B�b
�^HkV
l�VOESDkVOEfm�aOH
B#D�K EVEoVNRZB#K bQHzXZV|ikVOESRqW�K h�VLúIH�ú^_ `0ESK E'XlD�KMR�D�w^b3VOE
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wM_ b^h^ú^_¯eoúUWSKMúFB#K bQHQú^_
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��VNROú^g�E[V�bMcXK BAEGRqbMl�T�g�B#úFB#K bQH�ú^_�ESKylPT�_MKMROK B�`\prXZVsikVNROKyi^V\iLB�b7g�E[VgúIe^VGWCESK bQH0bMc Þ ú^gkh^KMH\Efl�b�bIB#D�KMHkwMm
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ó ê ï¤×gh ê Úqp�×�� ê / é � ê ò � Ú�ï¤×gh ê Úqp�×AUC/ é ð�Úm� ê ì
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 Þ DkVBl�VOESD�bQHYB#DkVGB�b�t	K Esú^i�ú�t�B#K e^V\_ `Efgkh~i�K e<KyikV\iSá�l\KyiSiS_ V�KylLúUw^VLESD^bKXVEqB#D^V�lPVOESDú^c¡B�VGWpEfgkh~i�K e<K ESK bQHPh�gIBvhjV\c�b^W[V_úIHK`LB�V\lLtjb^WSúUWo`LB�WSKMúIHkwM_ VOE"úUW[V�W[V\lPbKe^V\iSá<KMHlB#DkV�hjbIBAB�bMldKylLúUw^VeB#DkVl�VOESD�D�úFE[ú^_y_�B�V\lLtjb^WSúUWo`PB�W�KMúIHkwM_ VOE
W[V\l�bKe^V\iMm Þ V\lEt�b^W�úUW[`B�WSKMúIHkwM_ VOE�úUW[V\E�DkbKXlH�KMH®_MK wQD#B�w^WSú�`�áB�V\lLtjb^WSúUW[`)B�WSKMúIHkwM_ VOEqB#D�úFB�XZVGW[V
�S��V\i�iSg^VlB�b�W[VOE�B�WSKMRZB#K bQHcúIHSisEfgkh~i�K e<KyikV\iGB�W�KMúIHkwM_ VOEsúUW[V_ESDkbfXlHKMHBi�úUWo¢|w^WSú[`\m
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'�kVOBAE'bMcrVGe^VNHze^VGWCB#KMRqVOELú�Q�VNRZB�V\iLB#D^W[bMgkwQDGEal�b3bIB#DQKMHkwzh�`�VNK B#D^VGW.úIH�VGe^VNH0í�b^W�b�iSi��e^VGWCB�VG��m

Þ DkV�E[VOBR� ê ò �×�í�ÚYi^Vzt�VNHMi�EvbQH.B#D^VeESK {GVPbMcnB#DkV�EflPb3bIB#D�KMH^wGECB�VNH�ROKy_<úIHSi�XlD^VOB#DkVGW�íPK EYVGe^VNH
b^WYb�iSi
×ARGc�m���K wMgkW[V'�^myÔ^Ú�m�aGc�B#DkVqEflPb3bIB#D�KMH^w0��_ B�VGW_K E��U}ÖWSKMHkwMpSV\m wMmyp�Ó"ú^g�ECESKMúIHSp�B#DkVNHG� ê ò �U×�í�ÚZïFtUíNu\Kycrí�K E
VGe^VNH�úIHSi � ê ò � ×5�¦Ú�ï tUí¤£ � ìqí¤£ c u[KycS�âK E]b�iSiSm�aGc<B#DkV_EflPb3bIB#D�KMH^w���_ B�VGW\K E|�U}ÖWSKMHkwMp�V\m wMmyp Þ ú^g^h^KMHSp
B#DkVNHÁ� ê ò � ×�íjÚ�ïxtUíNumñ\tUí  ���ã���ã æmugKyc�íWK E!VGe^VNHPúIHMiG� ê ò � ×5�¦ÚZïÑtUí¤£ � ìqí�£ c ìqí Ö � ìqí Ö c u\Kyc�íK E!bjiSiMm'��VNROú^g�E[V2bMc�W[VOECB�WSKMRZB#K bQHMp�B#DkVOEoVIe^VGWCB#KMRqVOELú^_ Xeú�`0E!VG�<K ECBKmP�kb^W!ító;ä ê úIHSi�í � ó;� ê ò � ×�íjÚ�XZV
_ VOB = ×�í�ìqí � Ú�hjVeB#DkV\Rqb�VGüJROK VNH�BGKMH_B#DkV\úIHQú^_ `+ESK EmECB�VNH�ROKy_ym Þ D3gIE
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Þ DQK ElRqbMgS_yi�hjVsKylEt�_ V\l�VNH#B�V\i�h�`�Wag�H�H�KMHkw
bfe^VGW]B#D^V]í � úIHSizVNúIR�D\B#Kyl�VsRqbMlLt�gIB#KMHkw\B#DkVgúUh�bfe^V
EfgSl0m�aOH�ECB�VNú^i'XZVPgIE[VTB#DkV]iSg�ú^_0KylLt�_ V\l�VNH#B#úFB#K bQHSpQK B�VGW�úFB�V�bKe^VGWmú^_y_fíjp�úIRORGgSl�gS_MúFB#KMHkw|×¦�"§MÚQB#DkV�WSK wQD#B
ú^l�bMg�H#BVB�b\� ê ×�í � Ú�c�b^W�í � ó~� ê ò � ×�í�Ú�m�aOH.B#DkVsROúFEoV]bMc^ú0�U}ÖWSKMHkw Þ ú^gkh^KMH.EflPb3bIB#DkVGWapoB#DkV\Rqb�VGüJROK VNH�BAE
úUW[V]wQK e^VNHzh3`
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= ×�í�ìqí _ ÚDï ª��a�^â^ë
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= ×5�¦ìqí Ö � ÚDï ª��a���^ë|ì

XlDkVGWoV0c�b^W�VNúIR`D = ×�íjìqí � Ú�p¯ë K EVB#DkV�ikVGw^W[VGV]bMcMí � m
Þ D^VJú^_ w^b^WSK B#DSl �SWCECBgRqb�t^K VOElB#D^V0bM_yi>tjbQKMH#BAE�� ê ×�íjÚ2c�b^WIí§ó�ä � ê úIHSi[j¾ã �VKMH�B�bJB#DkVLECB�b^W�úUw^V

_ b<ROúFB#K bQH6c�b^W]B#DkV�ikVOB#úIKy_ym Þ DkVNH)K B�tSW[b�t�úUwQúFB�VOEmB#DkVYKMH�RqW[V\l�VNH#B#ú^_�R�D�úIH^w^VOE'bMc&B#DkVsl�b�i�K �SV\i�tjbQKMH#BAE
c�W[bMl _ VGe^V\_H�pB�brB#DkV�RqbQúUWCE[VGW¦_ VGe^V\_ E�úIHSiÂú^iSiIEsB#DkV\læB�brB#DkV6bM_yiNtjbQKMH�BAE ×kESú[e^V\içKMH�B#DkV³ikVOB#úIKy_
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_ b<ROúFB#K bQH�EfÚ B�b2�^HMi�B#DkV.H^VGX¨tjbQKMH�BAEam Þ DkVNH\K BvW[VNRqbMlLt�g�B�VOE�B#DkV2i^VOB#úIKy_�e^VNRZB�b^WCETB#D�úFB�ikVztjVNHSi�bQH"B#DkV
l�b�i�K �SV\i�tjbQKMH#BAEfm

��VLúFECEfgMl�VbB#D�úFBZhjV\c�b^WoVbB#DkV!V\i�K BKpNB#DkV'bM_yi�tjbQKMH#BAE9� e ×�í�ÚZc�b^Wví�ó~äo� e XZVGW[VmESú�e^V\i[KMH"B#DkV�ikVOB#úIKy_
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Þ DkVeB�b�t²_ VGe^V\_^Rqb�ikV\K EbE�B�WSúIK wQD�BKc�b^W[XeúUWfi�
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WobMg�B#KMHkVçikVNROKyi^VOEBXlDkVOB#DkVGW)B#DkVµR�DQKy_yikW[VNH§bMcCÇcD�ú�e^V�B�b³hjVûikWSú�X.H²b^W�HkbIB¦×ARGc�m
��K wMgkW[V\�^my«^Ú�m\aZB0g�E[VOEgú�c�g�H�RZB#K bQHP/+{<y01�2�×5�¦ÚYXlD�KMR�D®l�VNúFEfgkWoVOEqB#DkV�i�K E�B#úIH�RqVzhjVOB�XZVGVNH[B#DkV�t�bQKMH#B
Rqb^W[W[VOE¬t�bQHMi�KMHkwLB�bgB#DkVIV\i^w^V\Ý E�l\KyiSiS_ V]e^VGWCB�VG�\�¦p úIHSiLB#DkV�V\ikw^VgK BAE[V\_yc�mpaOHGB#D^VgROúFE[V�XlDkVNHJúIHx`BbMc
B#DkVJR`D�Ky_yikW[VNHBbMcVÇGúUWoVPú^_ W[VNú^ik`³ikW�ú�XlHBb^WgúIHK`6bMcTK BAE�lLKyiSiS_ V�e^VGW�B#KMRqVOE[úUWoV�c úUW2VNHkbMgkwQD®c�W[bMlËB#DkV
t�_MúIHkV!bMc0B#DkV]B�WSKMúIHkwM_ V\p0B#DkV!W[bMg�B#KMH^V�XlKy_y_�ikWSú[XµB#DkV!W[VOECBZbMcoB#DkVGR�DQKy_yikW[VNHgúIHSiqEoVOB�B#DkV�ikWSú[Xç��úUwsc�b^W
ú^_y_QB#DkVNK W'e^VGW�B#KMRqVOEGúIHMiAÇGm�a�B_ú^_ E[b7l\K wQD�B!hjVsHkVNRqVOECESúUWo`[B�b7ikW�ú�XãúeB�WSKMúIHkwM_ V[Kyc&E[bMl�V2bMc�K BAE
l\KyiSiS_ V
e^VGWCB#KMRqVOE\úUW[V�ikWSú[XlH0h�VNROú^gIE[VlB#D^V"B�WSKMúIHkwM_ V
bQHsB#DkV�bIB#DkVGW]ESKyikV�ikVNROKyikV\isB�b7i^WSú�XãK BAELR�D�Ky_yikWoVNHSm Þ b
ú�e^bQKyiPRqWSúIR£¢+EfpQB#DkV]WobMg�B#KMHkV[u#5+2M×5ÇÚ~XlKy_y_�RGg�B+ÇeKMH#B�b6�^pO�^p�b^W�åsB�WSKMúIHkwM_ VOE�ikVztjVNHSi�KMHkw
bQHJDkbKXÁlLúIHx`
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V� T ó.ò°��ó<ó{¯�ô � BqH^V.ROúIH2b^h�E[VGW[e^V�B#D�úFB�B#DkVGú^_ w^b^WSK B#DSl�EIi^VOESRqWSK hjV\isúUhjbfe^V!WoV\_ `zbQH
ú�c úFECBqú^_ w^b^WSK B#DMl c�b^W��^HSiQKMHkwsHkVNK wQDKhjb^WSDkb�bji�EZbMc�úbE[VOB�bMcde^VGWCB#KMRqVOElKMH"B#DkVzl�VOESD�×kEfgkhnl�VOESDkVOEfÚ�m Õ H
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Ú�m Þ DQK EXtSW[b<RqV\iSgkWoVYW[V\�3gQK W[VOE
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tSW[b^hn_ V\l g�HSikVGWpEoVGe^VGWSú^_�ú^iSi�K B#K bQHQú^_ RqbQH�ECB�W�úIKMH�BAE"


Ñ ��VYú�e^bQKyi6g�ESKMHkw6lLúUW[¢^VGWCE_úFECE[b<ROKMúFB�V\izXlK B#DGB�WSKMúIHkwM_ VOE]B�bJKMHSi�KMROúFB�V2XlDkVOB#DkVGWlúqB�WSKMúIHkwM_ VsK E_KMH
B#D^V\Efgkhnl�VOESD[B#DQúFBIXZVPúUW[VcRqbQH�ECB�WfgQRZB#KMHkwtb^W[HkbIBKms��VgB#úU¢^VsB#DQK EYú�tutMW[bQúIR�D²c�b^W.B�XZb¡lLúIKMH
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�^ªUå

��K wMgkW[V2�^my�^��
2BqHB#DkV¦_ V\c¡BPúUWoV[B�XZbàl�VOESD^VOEzXlD�KMR`D©úUW[V®g�HQKyc�b^Wfl0_ `�Efg^h�iQK e'KyikV\irúIHSi¸RqbQH�ESK ECBzbMc�^�U¢±×�g�tutjVGWfÚ\úIHMià«U¢±×�_ bKXZVGWfÚ.B�WSKMúIH^wM_ VOEfm BqH�B#DkV7WSK wQD#BWúIHkbIB#DkVGW>t�úIK W�bMc2l�VOESDkVOE¦lPVOESD®XlK B#Dú�tutSWobK�<KylLúFB�V\_ `eB#DkV�ESú^l�V]H3gSl�hjVGWCE�bMcSB�WSKMúIHkwM_ VOEfmZÛXtutjVGW�úIHSiP_ bKXZVGWmt^úIK WCE¯bMcdl�VOESD^VOE�úUW[V~w^VNHkVGW�úFB�V\ic�W[bMl�B#D^VbESú^l�V!b^WSK wQKMH�ú^_ji�úFB#ú�h�g�B�B#DkV'W�K wQD�BPl�VOESDkVOEZXZVGW[V'b�tQB#KylLK {GV\ilB#DkW[bMgkwQD"Efg�K B#úUh�_ VGR�D^bQKMRqV!bMcè���mY�kVGVqB#DkVsRqbM_ b^W�t�_MúFB�VOE�c�b^WlúLRqbMlEt^úUWSK E[bQHzh�VOBöXvVGVNHLB#DkVeB�XZb6gQHSikVGWpESD�ú^iQKMHkwMm
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W[VNHSi^VGW[V\irúFB.B#DQúFB�W�úFB�V\m�BqHJB#DkV�ã�Ø XZV�úIR�D�K VGe^V\i³ª7c�WSú^l�VOE�tjVGW.E[VNRqbQHSi6XlDkVNHJB#DkVsW[VNHMikVGWSKMHkw
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c�b^W�VNúIR`DGEfgkh~i�K e<K ESK bQH�WfgM_ VeEfgSl g�t[B�b6�^m

��VvVOECB#úUh�_MK ESDlHkVNRqVOECESúUW[`LúIHSipEfgküJROK VNH#B�RqbQHSi�K B#K bQHIEZc�b^Wv� _ }�RqbQH�B#KMH�g�K B�`IbMc#Eagkh~i�K e'K E�K bQH�EfgkWfckúIRqVOEfp
W[V\_MúFB#KMHkwB� _ }�RqbQH#B#KMH3g�K Bö`úIHMi]W[VztMW[bjiMg�RZB#K bQH]bMc RqVGWCB#úIKMH�tjbM_ `'HkbMl\KMú^_ E�KMHYút^úUWSú^l�VOB�VGWSK {NúFB#K bQH�wQK e^VNH
h�`mB#DkV]R�D�úUWSúIRZB�VGW�K ECB#KMRvl\ú�t�m Þ D^VOE[VbRqbQHSi�K B#K bQH�E^ESDkbfXWB#D�úFB¯WoV\�3g�K WoV\l�VNH�BAEZc�b^Wv� _ E�R�DkV\l�VOETúUW[V'��g�K B�V
i�K Q�VGW[VNH#B�c�W[bMl � � ESR�D^V\l�VOE"
�g�HS_ VOECEmB#DkV"EagkWfckúIRqVgK E!�^úFBKp úqEflLú^_y_Vt�VGW�BKgkW[h^úFB#K bQH
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bMc�E�B#úFB#K bQH�úUW[`�Efgkh~i�K e<K ESK bQH®lPVOB#DkbjiIE"
�XlDQKy_ V7� _ }ÅEfgkh~i�K e<K ESK bQHJESR`DkV\l�VOE)ROúIH6hjVRqbQHIECB�Wfg�RZB�V\i¡c�b^W
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aOHBØVD�ú�tQB�VGWCEYå)úIHSiBª�XZVPVOECB#úUh�_MK E�D�VG�"t�_MKMROK B�VOECB#KylLúFB�VOE!bQH�RqbQHKe^VGW[w^VNH�RqV2WSúFB�VOE�bMc�Efgkh~i�K e<K ESK bQH
ú^_ bQHkw7XlK B#DrRqbQH�ECB�Wag�RZB#K e^V[EfgküJROK VNH#B�RqbQHSi�K B#K bQH�Etc�b^WB� � }�RqbQH#B#KMH3g�K Bö`ÂúIHMi²gIE[V\iJB#DkV\l�B�b¡i^VGe^V\_ b�t
ú^_ w^b^WSK B#DSleE�c�b^W�e^VGW�K �^ROúFB#K bQH|bMc��2��}�RqbQH�B#KMH�g�K Bö`\m���VYKylLt�_ V\l�VNH#BmB#D^VOE[Vgú^_ w^b^WSK B#DMl�Ezg�ESKMHkwJKMH#B�VGW[enú^_
úUWSK B#DSlPVOB#KMRGp�XlD�KMR�D[ú^_y_ bfXVEIg�ETB�botSW[bfe^V0�2��}�RqbQH�B#KMH�g�K Bö`7c�b^W"ú^_y_3eoú^_ VNH�RqVOEbESKyl2gM_MúFB#úIHkVGbMg�Ef_ `\p<úIHSisc�b^W
t^úUWSú^lPVOB�WSKMR]ckú^lLKy_MK VOE�bMc�Efgkh~i�K e<K ESK bQH.ESR`DkV\l�VOEfm
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aOHBVNúIR`DrROúFE[VsXvVcROúIHBWoV\iSg�RqV\B#D^VsESR`DkV\l�VgB�brúIHtV\��g�K eoú^_ VNH#B_ESR�D^V\l�V7i^VG�^HkV\i�bQHJESKylEt�_MKMROKMú^_
RqbMlLt�_ VG��VOE�úFE2VG�"t�_MúIKMHkV\i�KMH Õ tutjVNHSi�K � Õ m�Ü~bfXvVGe^VGWap�XlD�Ky_ VLB#DQK EYK E[úIRORqVzt�B#úUh�_ V c�b^WlB#DkVGb^WoVOB#KMROú^_
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Ñ Õ H¸KylEt�bFO�B#úIH�B)úUO�QNúBbMc_O�QOE�QNúUOSR`DmO�Q\_ QGenúIH�B7c�bFO\B#D�K EnXZbFO[¢çK E0wFQNHPQMOSúFB#K bQH¦bMc�lHQOESDPQOEnXlK B#D
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